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The issue of this Journal for September, 1914, contained a 
short account of some experiments conducted at Oxford witii 
the view of ascertaining to what extent fertility is accumulated 
in grass land that has been treated with phosphates, such as 
basic slag. At that time only a single crop (oats) had been 
grown, but figures dealing in addition with three crops oi 
mustard and a crop of wheat are now a\’ailable, so that there 
are now much more ample data on which to base conclusions. 

The problem may be briefly restated. A farmer dresses his 
grass land with a phosphatic manure, and he finds that, as a 
consequence, it can not only carry more stock but that each 
individual animal thrives better, making more bone and muscle, 
producing more fat, or giving more milk, as the case may be. 
By periodically weighing the animals the amount, for instance, 
of live-weight increase obtained per acre can be ascertained, and 
the result leaves no room for doubt that in the great majority 
of cases such treatment of grass land yields a satisfactory, often 
a very large, profit to the farmer. 

Apart from the indirect effect on the stock the immediate and 
visible result is that clover, trefoil, kidney vetcli, and leguminous 
plants generally, become more abundant and more vigorous, and 
as it is known that this class of plant fixes nitrogen from the air 
and stores it up in the soil in the form of humus, one would 
expect that such land would thereby be improved in fertility. 
Apart, however, from the special power of leguminous plants to 
add to fertility, the mere accumulation of vegetable matter by 
the growth of grasses must add to the productive capacity of 
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tlie soil. Such fertility, whether accumulated by leguminous or 
by iiori-leguminous vegetation, reacts upon the plants occupy- 
ing the grass land, so that the effects of phosphates on tlie 
herbage are both direct and indirect. 

So long as the pasture or meadow is left in grass it is a 
difficult matter to estimate the amount of this storage of fertility,, 
but if the field were to be put under the plough the accumulation 
of fertility would cease ; and not only so, but what has been 
stored up would be decomposed, and its plant food liberated. 
I'his aspect of the case is of special significance at the present 
tunc when the breaking up of pasture is being advocated in 
many quarters. It is possible, too, that after the war, economic 
and social considerations may result in an increase of the 
tillage area. In any event, it is a matter of some importance 
to ascertain to what extent the use of phosphates on grass land 
is likely to react on the cropping power of such land when 
converted to arable cultivation. 

Method Employed in the Experiments. — The method employed in 
these experiments was to take supplies of soil, with the corre- 
sponding amount of turf, to a depth of about 9 in., and to place 
them in flower pots in which plants (oats, wheat, mustard) could 
be grown. The usual precautions as regards seed, number of 
plants per pot, watering, etc., were taken, and, on tlie whole, 
the work has proceeded with satisfactory freedom from disturb- 
ance. Soil from five centres was obtained, 10 pots being con- 
cerned with each centre. Five of the pots of each series were 
filled with soil that had been “treated” with basic slag, once 
or oftener, during previous years ; while 5 pots were filled with 
soil from a part of the same field that had been left “untreated” 
with slag. The terms “treated” and “untreated” will be used 
in the following report in the sense just explained. Oats were 
grown in 1 9 14, followed by two mustard crops in the same 
year. Wheat was sown in the autumn of 1914 and cut in July, 
1915, after which another crop of mustard was taken. 

Up to February, 1914, when the pot experiments were started, 
the fields at the five centres had been treated as follows ; — 

Denton Newhaven, Sussex: thin soil over chalk. Had 
been under very poor grass for about 8 years. Was dressed with 
basic slag at the rate of 7 cwt. per acre in March, 191T. The 
phenomenal drought of that year prevented any action during 
the first season, but in 1912 and 1913 the effects of the slag were 
very distinct. Grazed in 1911, cut for hay in 1912 and 1913. 

Cockle Dark, Northumberland : strong boulder clay, down to 
poor grass for many years. The “untreated” soil was taken 
from plot 6, while the “treated” was from plot 3. The latter 
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plot received 10 cwt of basic slag per acre for 1897, 1906 and 
igi2, and the outlay has been repaid many times over.* 

Stoke Talmage^ Tetsworth, Oxon: heavy loam on Gault clay. 
Has been under grass for many years. The “ treated ’’ part of 
the held got 5 cwt. per acre of basic slag for 1910 and 1911. 
This dressing increased the yield of hay m igio, 1911 and 1912 
by 31 per cent 

Arncot, Bicester, Oxon: Oxford clay, rather wet, carrying 
inferior herbage. The “treated'' portion of the field received 
5 cwt per acre of basic slag for 1909, 1910 and 19 ii, Ihe 
held was grazed in igio, jgj2 and 1913, while a crop of hay 
was taken in igog and igii, The slag increased the yield of 
hay by 50 per cent, 

Lees Restf Charlbury, Oxon : limestone brash on Great Oolite. 
Received 5 cwt of basic slag per acre for 1910. This produced 
a striking effect on the herbage, which has been grazed each 
year. 

Something went wrong with the oat plants (1914) in two of 
the pots hlled with Arncot soil, so lliat the hgures for this crop 
in the Arncot series have been rejected. The other 4 crops 
in this series, however, grew normally and have yielded reliable 
figures. 

In the case of the oats and wheat 20 and 10 seeds respectively 
were sown in each pot, and, when well established, the plants 
were thinned down so that each pot had the same number 
(7 oats, 9 wheat). The mustard seed was supphea to each pot 
by measure. 

While both “total weight’' and “grain" were separately deter- 
mined for the cereals, the figures for the former are alone dealt 
with in this report The conclusions to which a consideration 
of the results leads would have been precisely the same had 
the “grain" figures been taken for discussion. 

Experimentai Error.—If experimental results are to be of any 
value they must be reliable. It is therefore desirable, in the 
first place, to test the fluctuations in yield that occur between sets 
of pots receiving exactly the same treatment Such a test is 
afforded by comparing the yields of the first and second pois 
of each series. These pots were filled with “untreated" soil, 
and nothing was subsequently added but water. The total yield 
of the five cropst of the five series was 415-8 grammes for the 
first pot, and 4IQ'0 grammes for the second pot, or as 100 is 
to 100-8 (see Table L). This represents an experimental error 
of less than i per cent. Another similar test can be le y 


‘ See Supplement to the Journal of ihe Board of A ^nevUw e, Januai > , 9 • 
t Four crops at Arncot. as explained above. 
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comparing the yields of the first and second pots of the “ treated ” 
soil of each series, as is done in the same Table. These pots 
were filled with “ treated " soil and subsequently received nothing 
but water. The total yield of the five crops* of the five series 
was 525 ’5 grammes for the first pot, and 536-4 grammes for the 
second pot, or as 100 is to 102- 1. Here the limit of error is 
just over 2 per cent. Apparently, therefore, wlien “ treated ” and 
“ untreated yields are compared, differences exceeding 2 per 
cent, may be considered as due to “ treatment.” In point of fact 
the limits of error are even narrower, because whereas this 2 per 
cent, variation applies to comparisons of 48 weighings, the com- 
parison between “ treated ” and “ untreated ” results is never based 
on less than g8 weighings, and may be based on as many as 2.^8. 
The detailed figures are set out in tabular form in Table 1 . 

When the figures for only one centre are compared the limits 
of error are, of course, wider, because here we are comparing 
yields from only 5 crops grown successively in any one pot. 
When, however, “ treated ” and " untreated ” results for a single 
centre are compared, we have comparisons, in one case, of 10 
yields, and in another of 25, which, as above explained, reduces 
the limits of error. 

Table I. 



Yields of the 


Yields of the 


“ untreated soil. 


' treated “ soil. 


ist Pot. 

2nd Pot. 

1st Pot. 

2nd Pot. 


Grammes, 

Grammes, 

Grammes. 

Grammes. 

Denton Hill 

79 '5 

8 i -3 


947 

96-9 


as 100 

is to 102-3 

as 

100 

is to 102*3 

Cockle Park 

73-0 

73-4 


125-9 

122*7 


as 100 

is to loo'5 

as 

100 

■ is to 97*5 

Stoke Talmage . . 

93 ‘7 

102*4 


934 

107*5 

1 

as 100 

is to 109*3 

as 

100 

is to 115*1 

Arncot 

78-1 

80*1 


125-7 

123*7 


as 100 

IS to 102*6 

as 

100 

is to 98-4 

I^es Rest 

9 i '5 

8i*8 


85-8 

85-6 


as 100 

: is to 89*4 

as 

100 

is to 99-8 

Total , . 

i 415-8 

419*0 


5257 

536-4 


, as 100 

' is to 100*8 

j as 

100 

is to 102*1 


As will be seen, the limits of error are under 3 per cent, for 
Denton Hill, Cockle Park, and Arncot, while for Stoke Talmage 
and Lees Rest they run up to 15*1 and 10-6 per cent, respec- 
tively. In point of fact the detailed figures from these two 
centres are not of much interest, for the reason that there is 
neither cultural nor chemical evidence that fertility has been 
appreciably accumulated at either. 


Four crops Arncot. 
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What Amount of Fertility has been Stored up ?~The experiments 
were so arranged as to furnish two answers to this question. 
The first two pots of each series were filled witli “untreated'' 
soil, while the sixth and seventh were filled with “treated” sot). 
Ill other respects the pots were all managed alike. The results 
are shown iii l able II. 

In each of the five series of soils there is a marked increase in 
the oats, but as regards the other four crops that follow there 
i$ a consistent increase only at Denton Hill, Cockle Park, and 
Arncot (.see illustrations). On the aggregate of the five crops, 
the fertility stored up by the use of ; ewt per acre of basic slag 
at Denton Hill in iqii has produced an increase of 19 per cent., 
the corresponding figures for 30 cwt. of slag at Cockle Park 
being 70 per cent, and for 15 cwt. of slag at Arncot (4 crops) 
38 per cent. The total yield of the five “untreated'' soils is 
834*8 grammes, while that of the five “treated” soils is 
1061*9 grammes, the increase thus averaging 27 per cent. 

By comparing the last 3 pots of the “ untreated ” soil in each 
series with the last 3 pots of the “ treated ” soil, we get a further 
answer to the question. Each of these 3 pots got direct 
manuring, but as it was precisely the same in each set of pots 
it may for the present be disregarded and attention confined 
to the question of residual fcrtilit)*. The detailed figures are sei 
out in Table III. 

Where manure has been used directly, as it was in all these 
pots, the fertility stored up in the grass land Las not had quite 
so full an opportunity of producing its effects, with the result 
that, on the whole, the percentage increase in the “treated” 
plots, as shown in Table III, is rather less than where no manure 
was directly applied to the pots (Table TL). In tlie aggregate 
the yield of these five “untreated” soils is 1329-0 grammes, 
while that of the five “treated” soils is 1612-6 grammes, or an 
average increase of 2 1 per cent 

As was to be expected, tlic storage of fertility has been 
greatest in the case of the pa.sture which has been subjected to 
treatment with basic slag over the longest period, though the 
quantity of slag used has no doubt also had a determining effect. 
The soil from Cockle Park, which has had 10 cwt. of basic slag 
per acre for 1897, 1906 and 1912 — 30 cwt in all in 17 years, 
up to the spring of 1914 when the samples were taken -has 
given increases of 50 and 70 per cent, as compared with 
'‘untreated” soil. Arncot, getting 5 cwt per acre of basic slag 
in 1909, 1910 and 1911—15 cwt in all in 4 years up to Mic spring 
of I9i4~has produced increases of 45 and 58 per cent Denton 
Hill, which got a single dressing of 7 cwt per acre of basic 
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slag for 1911, has given increases of 8 and 19 per cent. Stoke 
Talmage and Lees Rest, getting respectively 10 and 5 cwt. per 
acre of slag, have shown but little, if any, accumulation of 
residual fertility, a result perhaps due in p^rt to the unsuitability 
of these soils for the growth of mustard. If the cereals alone 
are considered there is marked evidence of the accumulation of 
fertility in seven of the eight tests applied to these soils (see 
Tables II. and III.). 

To What IS the Accumulation of Fertility due ? — In considering 
this subject it naturally occurs to one to inquire whether the 
unused residue of the slag applied to the grass may not 
have had a large effect on the oats, mustard, and wheat. In the 
“untreated” series of i:iots for each centre, one pot, the third 
in each case, received i gramme of slag in 1914 before sowing 
the oats. Although small in actual amount this is really a 
relatively large dose, and is probably equal to about 15 cwt, 
per acre.* The effect of this dressing of slag was apparent in 
the yields of all the soils, with the exception of Stoke Talmage, 
and the aggregate produce of the five crops of the five series of 
soils was increased by 12 per cent. 

The third pot of the “treated” soil for each series also directly 
received a gramme of slag, which produced some effect in all 
cases, the average increase for the hve crops of the five series 
being, however, only 5 per cent. The fact that the slag used 
in the pots produced less than half the increase when used on 
the “treated,” as compared with the “untreated” soil, indicates 
that the slag used on the grass in previous years has left some 
residues that have reacted on the oats, etc., but these residues 
are very small. 

Chemical analysis (see Table IV.) has been able to detect these 
residues in the case of three of the soils (Denton 'Hill, Cockle 
Park and Arncot), the increase of phosphoric acid in the 
“treated” soils of these centres being presumably due to slag- 
residues. 

When the yields of the two pots of “treated” soil are com- 
pared with the two pots of “ untreated ” soil (nothing being added 
to the pots in either case), the increase is found to be 27 per 
cent., and it may safely be assumed that, of this increase, only a 
small proportion is due to the effects of the residues of slag. 
Something else than slag residues has clearly been operative, 
and it seems safe to assume that this has been the humus, 


* The figure is arrived at on the assumption that the effective soil on an 
acre weighs three million pounds. The pots contained, on the average, rather 
less than 4 lb. of dry soil. One gramme of slag added to 4 lb. of soil is equal 
to 750,000 grammes (= 15 cu*t.) of slag for the soil of an acre. 




and prits 30 and 37 from 
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including the nitrogen stored up in the grass land before it was 
broken up. 

I'hat the nitrogen collected from the atmosphere and stored 
up in the humus is largely accountable for the increased produc- 
tion in the pots of “ treated soil, is shown by the results in ])ols 
to which -1- gramme (; cwt. per acre) of rape meal was added 
for the oats of 1914. In the “untreated'’ series of pots the rape 
meal, when used alone, increased the produce of the fi\’e crops 
of each senes, except that of Stoke Talmagc ; the gross tucld 
of the five crops of the five series, where no rape meal was used, 
being 418*6 grammes, as compared with 438*2 grammes where 
it was used, an increase, namely, of 5 per cent. For the “ treated ’’ 
series of pots the corresponding figures are 53i'4 grammes with- 
out rape meal, and 521*9 grammes with it, the rape meal m tins 
case having done no good. The fact that the nitrogen of the 
rape meal failed to act in the “ treated ” scries of soils would 
appear to be due to the presence of abundant nilrogen stored 
up by the Leguminosae, which were stimulated b}^ llie basic 
slag applied to the land when in grass. 

The figures also provide a standard for measuring the amount 
■of such accumulated fertility, for whereas the crop- increase on 
'‘treated” but directly unmanured soil, as compared with similar 
■'‘untreated” soil, averaged 2; per cent., it was only 5 per cent, 
under the influence of the raiie meal. Apparently, therefore, the 
nitrogen stored up in an acre, as the result of slagging tlic 
pastures, is greater in amount than that present in ; cwt. of 
rape meal 

The increase in nitrogen in the soil is distinctly shown b)- the 
chemical analysis made by Mr. C. G. T. Morison, Lecturer in 
Agricultural Chemistry, of the soil samples ial<cn in the spring 
of 1914, when the pot experiments were started. The results 
are set out in Table IV., and show that the total nitrogen has 
been largely increased at Cockle Park, and to a less extent at 
Denton Hill and Arncot. At Stoke Talmage and Lees Rest no 
accumulation of nitrogen was detected by chemical analyses. 
I'hese results are in general agreement with those obtained by 
the growth in the pots of wheat, oats and mustard, that is to 
say, the three series (Denton Hill, Cockle Park and Arncot), 
showing the large crop increases, are also those showing the 
increases of nitrogen, while the two that show no increase in 
nitrogen (Stoke Talmage and Lees Rest) are also those sliowuig 
practically ' increase in crop produce. 

Summary and Conclusions.— (l) When basic slag is used on grass 
land the increase of herbage, or of meat or milk, does not repre- 
sent the whole of the benefits. Concurrently with ^uch increase 
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there is improvement in the fertility of the soil, and probabi)' 
such improvement is in direct proportion to the increase of 
herbage, meat or milk. 

(2) The extent of the accumulation of fertility depends on 
the amount of slag used, on the period of time during wliich it 
acts, and on the way in which the land responds to it. In the 
Cockle Park series the oats, wheat, and mustard grown in 1914 
and 1915 were improved 70 per cent as the result of the libera- 
tion of this fertility, and the fifth crop (mustard, 1915) shows 
practically no sign of the beginning of the process of exiiaustion. 
On other soils, which had not been so iiberall)^, or so long 
treated, the storage of fertility was less in amount (Denton Hill 
and Arncot), though here, also, five crops had not exhausted it. 
In the case of soils from two centres (Stoke Ihilmage and Lees 
Rest) pot culture showed little, if any, storage of fertility. This 
negative result may be due partly to the unsuitability of these 
soils for pot culture, and partly to their un suit ability for the 
growth of mustard, the failure to disclose accumulated fertilit)' 
resting with this plant rather than with the t^^■o cereals. The 
fact, however, that chemical analysis failed to reveal an}' increase 
of nitrogen in these two soils, seems to indicate that local conr 
ditions affect the accumulation of fertility. The average increase 
of fertility, as disclosed by the growth of five crops in the fi\'e 
soils employed, was 27 per cent 

(3) The fertility that is accumulated seems to be largely due to- 
nitrogen stored up by leguminous plants, though increase in 
non-leguminous humus is probably not without inflaencc. 
Residues of slag appear also to play some small part in tlie 
result 

(4) In the event of the extension of the tillage area the indi- 
vidual and the nation will both benefit from the enterprise of 
farmers who have, during past years, freely used basic slag on 
their grass land. While these experiments are confined to the 
effects of basic slag, there is no reason to doubt that similar 
results would have been obtained with other effective forms of 
phosphate. 

(5) While the returns from the use of phosphates on grass' 
land are chiefly to be looked for in the form of increase in the 
quantity and quality of the hay crop, or in the increased produc- 
tion of meat or milk, or in the improved well-being of farm stock 
generally, the residual fertility must not be overlooked, Even if 
it could do no more than accomplish a 10 per cent, increase in 
two tillage crops this would be sufficient in many cases to repay 
the original cost of the treatment. 
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THE GROWING OF SUGAR BEET. 

In view of the present state of the sugar supply it is of 
great importance that efforts should be made to establish the 
sugar beet industry in this country, and that the fullest possible 
use should be made of such facilities as already exist for the 
manufacture of sugar from beet. Sugar beet has been grown 
e;xperimentally in many parts of Great Britain for several years, 
but it IS only since 1912 that growers have been able to dispose 
of their crops for the manufacture of sugar. This development 
IS due to the enterprise of the Anglo -Netherland Sugar Corpora- 
tion, Limited, who erected a factory at Cantley, in Norfolk. 
In the 4 years during which the factory has been in operation 
the average quantity of sugar-beets “worked” has been about 
20,000 tons per annum, or, approximately, one-fourth of the 
quantity necessary to keep the factory running at full pressure. 
The factory “campaign” is a short one at best, as the beet 
must be “worked” as soon as possible after the crop is lifted, 
in order to prevent waste. It will thus be apparent that the 
industry has not yet reached the stage of development at which 
satisfactory results can be expected, and the difficulties which 
the Corporation have had to face are largely attributable to 
failure to obtain adequate supplies of raw material. If the in- 
dustry is to secure a permanent footing, the co-operation of 
farmers ready to provide sufficient supplies of beet is essential. 

Ill the year which has just closed the factory dealt with the 
produce of about 2,150 acres. The crops, on the whole, were 
satisfactory, yielding, on the average, just over 9 tons of washed 
roots per acre. The sugar content of the beet also was very 
good, namely, i;‘36 per cent, a figure comparable with that 
obtained under the most favourable conditions on the Continent 
Growers were paid for their crops in accordance with a sliding 
scale of prices based on the average selling price of sugar secured 
by the Corporation, viz. ; — 


Average 

Sale 

Price for 

Average Sale 

Price for 

Price of 

Sugar Beet 

Price of 

Sugar Beet 

Sugar per cni. 

per ton. 

Sugar per cwt. 

per ton. 

s. 

(L 

s. d. 

s. d. 

s. d. 

19 

0 (or under 

25 0 

24 0 

30 0 

19 

6 

25 6 

24 6 

30 6 

20 

0 

26 0 

25 0 

31 0 

20 

6 

26 6 

25 6 

31 

21 

0 

27 0 

26 0 

32 0 

21 

6 

27 6 

26 G 

32 6 

22 

0 

28 0 

27 0 

33 0 

22 

6 

28 6 

27 G 

33 6 

2.^ 

0 

2g 0 

28 0 

34 0 

23 

C 

29 6 
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On this basis farmers received 30^. 8^. per ton f.o.r.Tor wash^ci 
roots, representing an average return per acre of about £14. 

Cost of Cultivation-Figures relating to the cost of growiiio- 
the crop in Norfolk and Suffolk in 1914 were published in tint 
Journal for February, 1915, in an article contributed by Messrs. 
Orwin and Orr, of the Research Institute m Agricultural 
Economics, Oxford. Labour difficulties were some\Giat more 
acute in 19.15, but the actual cost of cultivation does not appear 
to have been materially greater than in the previous year. One 
grower unable to obtain man labour for lifting resorted to women 
He reports that “during two of the wettest nionths I have ever 
known — November and December — 18 women at piece-work 
lifted and topped 50 acres of sugar beet at about the same cost 
as it would have been had men undertaken the work.” 

Another grower produced, at his first attempt, 14 tons of 
washed roots per acre, at an estimated cost of from £i \ to £12 
an acre. He reports, “I am so satisfied with the result that I 
am going to grow 50 acres this season and, had it net been for 
the war, would have doubled this acreage.” He states, further, 
that he found the lifting easier than he anticipated, “ women, b}- 
using a fork to loosen the soil, lifted the beets quite easily and 
at moderate cost.” 

The following figures supplied by Mr. R. S. Sillem show the 
average cost of cultivation per acre on the Cantley Manor Estate, 
in 1915, the soil being a uniform free- working loam: — 


£ 5. d. 

Two ploughings 16 o 

Subsoiling. . . . . . . . , . So 

Farmyard manure, 10 tons at 35. 6d. per 
ton ^ . . . . . . . . . . 1150 

Harrowing and rolling before sowing . . 30 

Rolling after sowing . . . . . . i o 

Seed — 15 lb. per acre . . . . . . 6 3 

Hrilling i q 

Artificial manures . . . . . , . . 200 

Chopping out and singling . , , . 150 

Horse -hoeing, 3 times , . . . . . 60 

Lilting and topping 150 

Carting .. .. .. .. ,, 140 

Kent, rates and taxes . . . . . . 150 


Cost per acre .. 16 0 


Altogether Mr. Sillem grew 295 acres of beet in 14 different 
fields, the total yield obtained being 3,761^ tons of washed roots, 
which works out at the rate of I2| tons per acre, worth ,^19 i il, 
exclusive of the value of the tops. The highest yield of washed 
beet — 15 tons — was grown on a field of 29^ acres. The lowest 
yield of any was 10 tons of washed beet per acre. The average 
amount of dirt deducted was 14 per cent. 
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Some inconvenience was caused at singling time^ owing to a 
strike of w^orkmen^ and about 68 acres were “bunched'* by 
machinery. 

Incidentally it may be mentioned that the heaviest crop of 
beet followed a crop of wheat which yielded 6^ qr. per acre. 
The wheat was manured with 2 cwt. of sulphate of ammonia 
per acre in autumn and i cwt. per acre of nitrate of soda in the 
following spring. 

It is not claimed that the figures assigned to the various tillage 
operations are more than approximately correct, or that they 
are necessarily typical of conditions generally in the Eastern 
Counties, but it may be mentioned that the ordinary cost of 
cultivation on light land in the Eastern Counties was usually 
estimated before the war at from £?> los. to £io 155. per acre, 
and on loamy soils in other parts of England at from ilio to 
£12 per acre. 

Indirect Advantages. — Against the cost of production must be 
set, in addition to the price obtained for the crop, certain indirect 
advantages accruing from the culti\ation of sugar beet. There 
is almost general agreement that the extra treatment in the form 
of subsoiling, cleaning and manuring benefits the subsequent 
crops, though to what extent has not, so far, been accurately 
determined. Another item that must be considered is the value 
of the leaves and crowns left on the land after the crop has been 
removed. One grower of 50 acres reports that the residue 
referred to has kept 300 breeding ewes for 3 months, thus replac- 
ing about 25 acres of turnips, which at if 5 per acre has meant a 
saving of ;^I25. Cases are common where feeding on the tops 
has been let at 20 j. an acre, and this figure is much below that 
usually assigned to the residue by continental growers."^ 

The tops are rich in potash and, when ploughed under, their 
manurial value is considerable. 

By-products. — Of the factory by-products the chief is the dried 
slices or pulp, the residue after the extraction of the greater part 
of the sugar from the beet. This usually represents about 10 per 
cent, of the weight of beet manufactured: it is easily trans- 
ported and it constitutes a useful feeding-stuff. During the past 
season dried pulp (protos) has been selling at £^ and upwards 
per. ton. Dried pulp prepared by the process in use at Cantley 
and containing 8' 6 per cent of moisture, if soaked in 9 parts 
by weight of water would contain as much dry matter as man- 

* The feeding and mammal values of sugar beet crowns and leaves, 
November, 1915. 
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golds of good quality, and from the standpoint of feeding units 
would be rather more valuable in the proportion of 17' 5 per 
cent, in the soaked pulp to 14 per cent, in Golden Tankard 
Mangolds. 

At £S per ton for dried pulp the soaked pulp costs iCr. per 
ton, and if the actual values of the two foods are represented 
by the ratio I7‘5:i4, then with soaked pulp at i6.c, mangolds 
would be worth 125 “. gd. per ton. It would seem, therefore, that 
the stockfeeder who values his mangolds at r2s. gd. per ton, 
would be able to provide a substitute if in place of putting all 
his root land under mangolds he devoted a share to sugar beet 
and bought in dried pulp at £8 per ton. 

Another by-product of special value at the present time is 
molasses, the yield of which is usually at the rate of about 
2 per cent, of the weight of beets worked. 

General. — Reports received by the Board furnish evidence 
that growers, as a whole, are well pleased with the results of last 
year’s operations. Owing to the high price of store cattle in tht. 
autumn of 1915, coupled with the increased cost of feeding-stuffs, 
it is to be feared that fattening cattle have left little, if any, profit 
to the feeder. Apart from national cori.siderations, it is becoming 
more and more clear that the introduction of sugar beet would 
be a distinct gain to British agriculture, inasmuch as it would pro- 
vide an alternative to cattle- and sheep-feeding in years when 
stock are unprofitable. It is not suggested, of course, that anyone 
should entirely substitute beet for mangolds and swedes, but if a 
farmer had a certain area under each crop he would be less depen- 
dent on fluctuations in the value of live stock. The greater the 
number of saleable crops produced the safer the system of farm- 
ing. At the present time labour difficulties prevent farmers from 
growing much sugar beet, and to attempt to grow more than they 
can deal with satisfactorily is, of course, inadvisable. 

With its present equipment the Cantley factory could easily 
handle about 60,000 tons of washed beet in a season, that is to 
say, the produce of from 6,oco to 7,000 acres, assuming a yield of 
9 tons per acre (the average crop produced last year). This 
acreage would represent only about 1/40 of the total area 
annually under roots and bare fallow in the counties of Norfolk 
and Suffolk alone. In the past, however, beet has also been 
grown for the Cantley factory in Lincolnshire, C amoridgC' 
shire, Huntingdonshire, Hertfordshire and Essex. If farmers 
within reasonable distance of Cantley would grow even 
a very small acreage of sugar beet, the needs of the 



1214 


The Growing of Sugar Beet. 


[mar,. 


factory would be adequately met and die foundations of a suc- 
cessful industry would be securely laid. With the conclusion of 
the war and an increase in the supply of sugar, a fall in the price 
of beet may be anticipated ; but in the meantime farmers would 
gain an experience of the crop which should enable them to 
reduce the cost of growing and to secure a somewhat heavier and 
steadier yield. 

The prices offered for next crop are based on the same sliding 
scale as that in vogue last year, as given above. 

Advice on the cultivation of the crop, the purchase of seed, 
lifting and cleaning of the roots, etc., will be supplied to growers 
on application to the Manager, Beet Sugar Factory, Cantley, 
Norfolk. 

It may be pointed out that sugar beet has a considerable value 
for feeding purposes, apart from any question of the production 
of sugar. In cases, therefore, where trial crops are grown to 
ascertain the capabilities of the soil and locality for growing sugar 
beet, the crops can be turned to useful account, even where it is 
not possible to dispose of them for sugar manufacture. Analyses 
show that, on the average, sugar beet contains from 20 to 2 5 per 
cent, of dry matter as compared with 9 to 13 per cent, in man- 
golds. 'Although the relative feeding values of sugar beets and 
mangolds have not been definitely determined in this country, 
the results of Danish and American experiments show that, for 
feeding purposes, 4 lb. of beet are approximately equal to 8 lb. 
of mangolds or i lb. of cereal meals in mixed rations. Farmers 
who are unable to grow beet in sufficient quantity to make a con- 
tract with the Anglo-Netherland Sugar Corporation, but would 
like to grow a few rows among their mangolds as an experiment, 
may obtain | lb. of seed, post free, from the offices of the Corpora- 
tion, Cantley, Norfolk, for a postal order for )s. The seed should 
be dibbled in, 2-3 seeds together, in holes 8 in. apart when 
sowing mangolds. 

Further information on the subject of sugar beet growing as 
practised both in this country and on the Continent is contained 
in an article entitled ‘'Notes on the Sugar Beet Crop,” which 
appeared in this Journal for February, 1915. 
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FARM VALUATIONS 
FOR BOOK-KEEPING PURPOSES. 

James Wyllie. B.Sc., N.D.A., 

Lecturer on Book-Keepings West of Scotland Agricultural College. 

It must be admitted that the great majority of farmers are 
slow to realise the advantages to be derived from a proper 
system of book-keeping on the farm, and they are, perhaps, loo 
prone to over-estimate the difficulties connected with even the 
simplest system which can be laid before them. The recent 
change which has been made in the basis for assessing farm 
income tax should, however, lead many farmers to consider 
seriously whether it would not be to their advantage to adopt 
some method of book-keeping which would enable them to- 
claim assessment on their actual profits instead of on their full 
yearly rental. The object of this article is to indicate how the 
farmer should proceed to lay a sound and necessary foundation 
upon which he may construct whichever system of accounts he 
considers most suitable for his particular circumstances. 

The first step which a farmer has to take when he decides to 
keep systematic accounts is to make a complete inventor}^ and 
valuation of all the various classes of stock, both live and dead, 
upon the farm. He must also make out an accurate statement 
of all debts payable and debts receivable, and ascertain how 
much cash he has in hand and in the bank. In other words, 
he must draw up a Balance Sheet showing his total assets and 
total liabilities and thence find llo\^’ inucli Capital he has 
invested in the farm. 

This Balance Sheet will have to be revised periodically, usually 
annually, upon the farm. From it the farmer can judge whether 
his capital in the farm is increasing or decreasing, but it dues 
not show what profit or loss has accrued from a year's working 
of the farm. It cannot be too strongly emphasised that a reliable 
balance sheet is the bed rock of all reliable book-keeping, and 
the foundation of a reliable balance sheet lies m the making of 
a fair, just and reliable valuation of stock. This applies par- 
ticularly to farm accounts, since market prices for farm produce 
fluctuate very considerably from year to year, and even from 
month to month. l\vo aspects of the annual farm valuation or 
stock-taking require careful consideration, viz. : (a) The Date 
at which the Valuation should be made, and (b) the Principles 
upon which it should be made. 
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(a) The Date of Valuation.— Generally, the most convenient 
date will be at one of the usual terms of entry to farms, viz. : 
Lady Day (25th March) or Michaelmas (29th September) in 
lingiand, and Whitsunday (28th May) or Martinmas (28th 
November) in Scotland. It will be an advantage if the farmer 
can square up his accounts in the usual way in the event of his 
leaving one farm for another, but no hard and fast rules can 
be laid down, and much will depend upon the particular system 
of farming followed. 

It Will be readily admitted that the best and most desirable 
date will be that at which there is the minimum of valuation to 
effect, and it should also be borne in mind that it is much easier 
to value some kinds of stock than others. No matter what 
methods are followed in determining values, the work will be 
easier and the results more reliable if the valuation is made when 
the amount of marketable stock on the farm is at a minimum. 
At what period of the year, then, is this date most likely to occur? 
How far does each of the common dates of entry satisfy this 
condition ? 

Taking a broad, general view there is one fundamental 
objection to Michaelmas or Martinmas as a date for the farm 
stock-taking, viz., that it falls practically in the middle of the 
farmer's year. Consider the case of oats sown in the spring 
of 1915, It is perfectly clear that, in the great majority of 
cases, it would require two years’ accounts to show the actual 
profit (or loss) on this crop, for a great part would still be in 
stock at either of these dates, and only a paper profit (or loss;* 
could be shown m the books for 1914-15- And so for other 
crops. Now it is highly desirable that the book-keeping year 
should, as far as possible, correspond with the farming year, 
which commences in the spring rather than in the autumn. Lady 
. Day or Whitsunday is certainly much nearer the beginning of 
the farming year, and on that account should be generally pre- 
ferred to Michaelmas or Martinmas. It is remarkable that many 
valuers prefer to take stock at Michaelmas or Martinmas on 
the ground that there is more stock to value then than in the 
spring, ignoring the fact that a valuation, for book-keeping pur- 
poses, is at the best to be looked upon as a necessary evil, which 
should be avoided as far as possible. 

The argument in favour of a spring rather than an autumn 
valuation is strengthened by considering the case of crops. At 
Michaelmas or Martinmas the crops will be very largely har- 
vested, and only a small part of the tillages for next season’s 
crops will have been done. But only a small proportion of the 
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crop will have been disposed of, edher by sale or b)' con- 
sumption on the holding, and the extent of the necessary 
valuation will be very great. In other words, cither of these 
dates falls between the harvesting and the realisation of the 
crop. With a spring valuation, on the other hand, the greater 
part of the previous season’s crop will ha\'e been realised, and 
only the costs of the tillages, etc,, for the current season’s crop 
will fall to be determined As will be shown later, it is much 
easier to value tillages than crops in stacks or in pits, the amount 
of valuing to do will be considerably less, and the book-keeping 
year will correspond more closely with the cropping year. 

As regards live stock and other classes of dead slock, it would 
appear to be largely immaterial at what date these are valued, 
although here also the balance is m favour of a spring valuation, 
since the stock-breeder’s year, as well as in many cases llie stock - 
feeder’s, generally commences in the spring rather than in the 
autumn. 

Given a free choice, however, it cannot be said that either 
] .ady Day or Whitsunday is the best dale for valuation on the 
average farm. The former is perhaps rather early, the latter 
rather late. In any case, in view of what has been said above, 
it would be desirable to delay stock-taking until at least very 
little of the previous year’s crop remains to be disposed of. 

It may, therefore, be generally recommended that on tlic 
average cropping, stock-feeding, dairy or mixed farm the valuation 
for book-keeping purposes should be made at the most convenient 
date between Lady Day and Whitsunday. In regard -to the 
hill sheep farm, however, the best date wouhl fall between 
about the end of August and the end of Sepleinbcr, tliat i^, 
after the season’s crop of lambs, etc., has been sold off, and the 
breeding stock made up for the next season. In this case, tlie farm- 
ing year coinnierices in the autumn, and the valuation should be 
made accordingly. I'he deciding factor is the same as for the 
average lowland farm, viz., that at this time there is a minimum 
of stock to value, the valuation is easier and the result more 

reliable. ■ i • a 

(b) The Principles of Valuation, — 1 wo leading prmcip es in m 
valuation of stock of all kinds may first of all be enunciated, 
viz.: (i) The values fixed must on no account be too high, that 
is, it should be possible at any time to realise the values put 
upon the stock. The farm valuer too often ignores or forgets 
this principle. ( 2 ) Uncompleted articles of all kinds, eg., growing 
crops, young stock, etc, should be valued at cost of producton 
up to date. Further, where it is not possible to fix the values 

^ 4 K 
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automatically, that is from cost-accounts, the valuation should 
be done by an independent party and preferably by the same 
party from year to year. Bearing these general principles in 
mind, the various classes of stock may be discussed in some detail. 

( a ) Crops.- -This section should give little trouble to the 
qualified valuer. Generally, the basis of valuation should be 
losi of production up to date. With a spring valuation, the 
value would include the cost of the various tillages, seed, manure, 
etc, whereas with an autumn one it would embrace summer culti- 
vations and perhaps harvesting as well, along with a proportion 
of the yearly rent, rates and taxes. Hence, the spring valuation 
entails much less labour, so far as growing crops are concerned. 
Where cost accounts are kept, the values would be automatically 
determined in the respective crop accounts, but in other cases 
(the great majority), and in any case for the first year or so, 
the cost of production would have to be estimated. A list of the 
cost of the various operations — ploughing, harrowing, drilling, 
etc.— could be drawn up, and these would not vary much on 
the same farm from one year to another. In fact, it would be 
fairly accurate to keep the estimated cost per acre for each 
crop at approximately the same figure from year to year, although 
there would of course be differences in the number of acres 
of the various crops, which would affect the total value. 

The chief difficulty as regards crops lies in valuing those m 
stacks, pits, etc., and it should be noted that this difficulty 
scarcely arises where the valuation is made at a suitable date 
in the spring. Here it will be found that the valuer very 
generally ignores the cost basis and fixes the values according 
to current market prices or, it may be, on what is known as feed- 
ing or consuming value. So far as the consuming value basis is 
concerned, little objection can be taken from a purely book 
keeping point of view, since the values are not likely to vary 
much from year to year. Not so with the market value basis, 
however. A farmer may have about lOO tons of potatoes in 
pits at, say, Martinmas, and the current market price may be 
per ton ; but neither the farmer nor the valuer ran foretell 
the price at which the potatoes will actually be sold, or indeed 
whether they will be sold at all. The result must be that the 
profit (or loss) shown after such a valuation has been made is 
a purely fictitious or paper one. It cannot be gainsaid that by 
far the soundest method of dealing with the potato or other crop 
under such circumstances is to carry it forward at cost. ISo 
real profit can possibly accrue from produce which is still 
in stock. 
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There is a further difficulty in dealing with luir vested crops, 
viz., the difficulty of estimating the quantity, in the example 
taken above, who can guarantee that there are lOO tons of 
potatoes, neither more nor less? It is a case of raising difli- 
culties and opportunities for errors where none need exist. How 
much easier it would be to take so many acres and \aliic them 
at cost per acre. 

ib) Live Stock.— W ith this class of stock also the valuer 
would be well advised to base the valuations generally upon 
cost price, but there are certain important exceptions which are 
discussed below. It would appear that old methods- often 
utterly unsound- — are continued in practice through a misunder- 
standing of the real object of making a valuation for book- 
keeping purposes. Broadly speaking, the furidameiital object 
IS, not to show what the farmer is worth, nor yet to show what 
capital is invested in the farm, but to assist in the determination 
of the actual profit or loss from the year’s actual financial opera- 
tions. It is this object which the valuer must keep primarily 
in view: it is only under special ciaaimstances that the other 
objects mentioned become of first importance. 

Live stock may conveniently be divided into two classes, 
according to whether they are kept for the specific object of 
direct profit-making. Jiorses, for example, are mainly kept for 
the labour they perform, c<wvs for milk (and calves), ewes for 
lambs (and wool) and sows for pigs. In brief, horses and 
breeding stock generally may be looked upon as machinery for 
turning out other products from which the profits are derived. 
On the other hand, feeding stock (cattle, sheep and pigs) are 
expected to yield a direct profit; they produce nothing else 
(except wool) from which a profit may be obtained. Hence, 
the valuer should keep this distinction in mind in deciding upon 
the method of valuation which he will apply to different classes 
of live stock. 

Cattle . — Take first the case of niilk coivs. \ he question at 
once arises: are these to be valued at cost price, at market value 
or at some figure intermediate between cost and market prue? 
Recent experience on the dairy farm provides an excellent illus- 
tration of the results wliicli would obtain from the dihcrenl. 
methods. 

Consider, for example, a milk-selling farm on which there is 
a regular herd of 40 cows (i.e., each cow will remain in the herd 
for from 3 to 6 years, according to quality, etc.). At Lady Day, 
1914, the herd was valued, on a market basis, at £iS per head, 
while at Lady Day, 1915, the corresponding figure rose to £22 
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per head. In effect, it is clear that this would have resulted in a 
“profit” of ;^i6o, apart altogether from considerations of milk- 
yield, milk prices, cost of feeding, etc. Now, in point of fact, the 
year 1914- 15 was in many cases a lean year for such farmers, on 
account of existing milk contracts at pre war prices, high prices 
ot feeding- stuffs, dear labour, and so forth, and, but for the 
increased valuation, the year would very probably have shown 
a profit below, instead of above, the average. The above £160 
is a purely fictitious profit ; it does not represent real profit 
from actual transactions, since most of the cows will remain on 
the farm for several years longer; and the balance in the 
farmer’s bank account would not bear out the increased profit 
shown in his books. No qualified accountant could possibly 
approve such a method ; it is against one of the fundamental 
principles of ordinary business valuations. 

As already indicated, such a method is largely followed 
because the valuer fails to realise that the primary object of 
keeping an account for cows is to discover the profit (or loss) 
from milk-production and iioi to show what profit >night be 
made if all the cows were to be sold off. We need liave no 
hesitation, therefore, in discarding this method of valuation with 
I’cferenee to milk co^^'s. 

Coming now to the cost basis, an initial difficulty has at once 
to he dealt What is the net cost of production of, say, 

a, home-bred 5 -year-old cow, which has been 2 years in the 
herd ? On the one hand, we have the cost of feeding, labour, etc., 
hut on tlic other we must put the value of the nnlk and calve.s 
which she has produced. Further consideration would at once 
show that the cost basis is not applicable to such stock, for the 
reason that in a high-class herd the values would come out lower 
than in a poor herd. We have, therefore, to fall back upon a third 
melliod, which takes account both of cost and of market value. 
'The principle can best be explained by taking a specific case. 

An average or “ standard” iVyrshire cow may cost, say, £14 to 
bring into the herd, that is, up to the date of her first calf at 
about three years old. Thereafter, she may be expected to 
increase both in market value and in intrinsic value as a milk- 
producer by from :^2 to ^^"3 per annum for the next two or three 
years and then decrease in value by from ^3 to ^^4 per annum 
for the following three or four years, after which she will be dis- 
posed of. Taking the successive valuations to be ;;(ii4, ^T8, 

£12 and iiq, this would give an average of £14, and since 
there would be approximately the same number of cows of the 
various ages in the herd the standard value,” as it may be called,. 
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may be fixed at ^,'14 per head. This principle can, of course, be 
applied to any herd and the standard value thus obtained. It 
should be observed, however, that this standard value should 
be so low that the average market value of the cows in the 
herd is not likely to fall below it, unless under highh' abnormal 
conditions. 

We thus fix upon the " standard \ aluc basis” for the valuation 
of dairy cows in the regular herd. In practice, each cow inay be 
valued separately as above indicated, but in large herds accurate 
enough results will be obtained by valuing the lierd <it so much 
per head. It is clear that the total valuation will depend upon 
(i) the numbers of the various ages m the herd (m some years 
more old cows may be sold off and more heifers brought in than 
in others), and (2) whether the intrinsic and tliereforc the average 
market value of the standard cow in the herd is being raised 
(where milk records are kept the standard value could be gradu- 
ally raised, not only because of higher average milk yield, but 
also because of higher average market value). 

To revert now to the case given above. Idie standard value 
at Lady Day, 1 914, may have been fixed at ^,'16 per head, and the 
same figure may have been taken at Lady Day, 191 The 
accounts would then show the actual profit (or loss) from the year’s 
monetary transactions (in milk, calves, etc.) ; the farmer’s books 
would corroborate the evidence of his bank-book and agree with 
his own general impressions as to the year’s financial results. In 
effect, the dairy Iierd sliould be looked upon as a, factory for 
turning out milk (with calves as a by product), the profit from 
which depends upon the price of milk, cost of feeding, labour, 
rent, etc, and only to a very limited extent upon the market 
price of the cows themselves. 

The valuation of purchased coius still remains to be considered, 
and may, at first sight, present considerable difficult)', 'faking 
the extreme case of the so-called " flying stock ” where the cows 
are bought in, milked for about a }'ear and then sold off just as 
they stand, three points may be noted: (i) There will be con- 
siderable depreciation in market value between buying and sell- 
ing— from to ;^io per head; (2) the profit from the lierd as 

a whole depends to a greater extent upon the market price of 
the cows than in the case of a regular herd ; but (3) the main 
profit still comes from the milk produced — the cows in this case 
being merely machinery which wears away quickly and lias to be 
replaced very frequently. Even in such a herd, however, tlie 
average value of the cows at, say, Lady Day, will not \ ar\' very 
Much from year to year, since the cows will be purchased at 
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different dates throughout the year and the valuation may again 
be quite accurately based upon the value of the average or 
standard cow in the herd. This standard value may be calculated 
by making a detailed valuation at market prices in normal times 
and then finding the average value per head. The total valuation 
will vary according to the number of cows in the herd and the 
quality of the herd as a whole, but the object must be to make 
the valuation correspond as nearly as possible to normal market 
value without by any chance exceeding it. 

The case of cows has been treated in such detail in order to 
present and analyse general principles winch will apply more or 
less completely to all classes of breeding stocl^. 

In passing, a reference may be made to the valuation of cheese 
on the dairy farm. This should occasion no difficulty as, if the 
valuation is made at the date suggested, little cheese will be in 
stock, and, in view of the extreme difficulty in accurately deter- 
mining the cost of production, it may be valued at a little under 
current market price. 

Other Classes of Cattle .. — Young dairy stock, home-bred and 
purchased feeding stock, etc., should give little trouble and should 
almost invariably be valued on a basis of cost up to date. 
Although it is undoubtedly true that in the case of store cattle 
purchased for fattening purposes the profit will be largely in- 
fluenced by the relative market prices per cwt. at buying and 
at selling, it is nevertheless equally true that neither with such 
cattle nor in the case of home-bred fat cattle can any real profit 
emerge until the cattle are marketed. It is only such profit that 
will pay the rent. It is time that valuers recognised that valua- 
tions should be based upon what the farmer is doing and not 
upon what he might do. Fie might sell his calves as stores, but 
what he actually does is to sell them as fat bullocks. It is the 
latter fact which the valuer should bear in mind and act upcar 
and not the former supposition. 

Horses. — Since the number of horses on the average farm is 
relatively small and the individual values relatively high, each 
horse should be valued separately. In the case of young horses, 
not yet broken to work, the valuation should be on a cost basis, 
whether they are home-bred or purchased. The same principles 
apply as in the ca.se of young cattle. 

Work horses, again, are in the nature of machinery, with the 
important difference that after being installed they appreciate in 
value for a certain number of years before depreciation sets in. 
Probably the following method would suit the majority of cases. 
Allow a certain figure, say ^35, as the value of an average three- 
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year-old fully broken to work. This may be called the “ standard 
value ” of three-year-olds, and should be such a value that the 
market value is not likely to fall lower, although it may be above 
the actual cost of production. In succeeding years it may be 
reckoned that the average horse will appreciate, both intrinsically 
and in market value, by, say, £5 per annum until a maximum of 
;^45 or £50 is reached, after which depreciation may be allowed 
at a gradually increasing rate per annum until the horse stands 
in the books at, say, £2 at 16 or 18 years old. Any marked 
increase or decrease in quality compared with the standard must, 
of course, be allowed for, as in the case of valuable pedigree 
horses. This is doubtless a somewhat arbitrary method of fixing 
values, but no more so than the usual business method of allowing 
depreciation on machinery and plant of all kinds. At any rate 
it IS preferable to a valuation on a market basis. Good quality 
farm horses have increased about 30 or 40 per cent, m value 
since the early days of 1914, but this does not mean more money 
in the farmer s pocket : it is just as likely to mean less. With a 
market basis, a rise in market value might result in a considerable 
paper profit being shown on the work horses, which is almost as 
unreasonable as showing a profit on the farm implements, for 
these also have increased in market value since the war com- 
menced. From a book-keeping point of view work horses are 
machinery, and should be treated strictly as such. 

In valuing purchased work horses, consideration must be given 
to the purchase price and to any depreciation or appreciation in 
value since the date of purchase, but care should be taken that 
the valuation price is never higher than the market value, 
although it may well be lower. Horses bought at the present 
high prices are likely to undergo more rapid depreciation in value 
than in normal times, but the standard value of such horses must 
also be reckoned higher. 

Other Live Stock . — As regards shup, pigs and poultry, these 
should be dealt with upon exactly the same principles as have 
been outlined for cattle and need not be discussed further. 

Taking the above principles of valuation for crops and live 
stock as established, the following objection falls to be noticed. 
It may be urged that the cost valuation \yill not show what 
capital is actually invested in the farm at the date in question, and 
it is perfectly true that in the event of bankruptcy or of death, 
or of a partnership formation, the valuation would require to be 
upon a strict market basis. But under normal circumstances the 
fundamental object of making a valuation is, as already men- 
tioned, to assist in fixing the actual profit on the year’s actual 
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financial operations, and this can only be attained by taking cost 
prices or standard values. No farmer need be alarmed if he is 
assured that he has rather under-estimated the amount of capital 
in his farm, for this condition obtains in all sound business con- 
cerns, but where the capital is over-estimated it often means 
that the business is perilously near taking the high road wiiich 
leads to the bankruptcy court. 

The case of the initial stocking of a farm must also be noticed 
in passing. Here, everything will usually be stocked at market 
value without any regard for cost of production or standard value. 
On such a farm, the valuations will gradually fall in amount for 
several years after entry, but this is to be expected. The stock 
brought on will not represent a normal stocking, the cows will 
be mostly of the younger and more valuable classes, the horses 
will be largely in their prime, and so on. It is only natural, there- 
fore, that such stock will suffer depreciation until normal condi- 
tions are reached, after which the valuations will remain fairly 
constant in amount, but subject to the factors discussed above. 

( c ) AIachinrry and Implements,— This class of stock 
should present no difficulty to the skilled valuer, although it has 
increasing importance in these days of expensive, complicated, 
labour-saving machines, such as self-binders and oil-engines. At 
the first valuation, a detailed list must be made and approximate 
market \alue attached to each unit, hhereafter a certain rate 
of depreciation may be allowed upon the sum total. The rate 
of depreciation will depend chiefly upon the nature of the 
machine, the care taken in handling and storing it, and its age. 
Thus, depreciation is more rapid with very complicated machines, 
such as self-binders, when* compared with simple machines, such 
as harrows ; it will be greater with machines which are liable to 
go quickly out of date or which are only in the experimental stage, 
such as milking machines, than with those of a standardised 
character, such as steam-engines ; it will be greater in the. first 
year after purchase than in succeeding years, that is, many 
machines may be worth as much in the market after working 2 or 
3 years as after working 2 or 3 months; and it will be least 
where the machines are skilfully handled while working and 
carefully cleaned and stored when idle. Bearing these points 
in mind, the actual valuation can be fairly made. 

The simplest method in succeeding valuations is to write off 
a certain percentage for depreciation from the book value of 
the implements at the end of the year and, considering that the 
machinery will be very varied in character and will include units 
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of many different ages, with some purchased just tlie year previous 
to the valuation, this method will probably give fairly reliable 
results on the average farm. The rate fixed may run from 8 to 
12 per cent, according to the fai'tors discussed above. Under 
this method, a detailed valuation should be insisted upon at least 
€very five years in order to ensure that the valuations are not loo 
high, although it must be admitted that it is b)- no means easy 
to fix the market value of, say, a lo-ycar-old oil-engine or 
self-binder. 

Some authorities advise making a detailed valuation of 
machinery every year and the extra trouble thus involved would 
not be very great. In any case, it would be acKisable to \'aliie 
separately a few of the more expensive machines, such as oil- 
engines, agricultural motors, and milking mad fines. Even where 
a detailed valuation is not to be made annually, it might be a good 


policy to make a complete list of all such stock in order to keep 
track of the smaller utensils. 

Certain other points fall to be noticed, viz. : (i) The deprecia- 
tion may be written off the original value or off tlic diminishing 
value of the implements. In farm valuations the latter method is 
generally taken. If the same percentage be taken throughout it is 
clear that this would result in a gradiialh' diminishing amount being 


written off each year, but tins is probably quite sound, since, 
although the total deprcmation is less with old implements than 
with new, the cost of repairs and upkeep is greater. (2) A limit 
of depreciation may be fixed for individual machines below which 
the value will not fall. Thus a set of harrows may cost loi 
In the first year depreciation may be 20 per cent, i.e., i8s., and 
in following years the diminishing value may be depreciated by 
8 or 10 per cent, until the harrows stand 111 the books at, say, 
Sj'. or 105 . This principle is very sound, but can only be np])fitai 
where the machines are valued separately. (3) Whore a system 
of cost accounts is being kept the implements should be 
in groups according to the department with which they are chiefly 
concerned, e.g., ploughs and harrows would come under crops : 
a milking machine and dairy utensils under ‘‘cows” ; and so on. 
By this means the cost of machinery may be allocated amongst 
the various revenue departments with some degree of accuracy. 
(4) All purchases would be debited to the Implements Account 
during the year, and if cost-accounts are kept the cost of repairs 
would also be debited, otherwise the latter should be charged to 
General Expenses. (5) Since the market value of this class 0 
stock is very problematical, care should be taken to -cep le 


valuation low enough. 
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(d) Other Items in the Valuation.— This section will 
include purchased seeds, manures and feeding-stuffs on hand, 
and these will, of course, be valued at cost, plus the expense of 
bringing them to the farm. It will also include tenant’s fixtures 
(sheep-dipper, temporary buildings and fences, etc) which had 
been taken over from the previous tenant and which will be 
valued at cost, less depreciation at, say, lo per cent, per annum. 
Any new tenant’s fixtures would be included here and would be 
valued on the same principles as for new machinery. The whole 
of the tenant's fixtures might be included under class (c), but 
it is preferable to keep them separate, as the accounts could then 
be introduced as evidence of their value to a succeeding tenant. 

There still remain tw^o items, viz., farmyard manure and un 
exhausted improvements, both of which present some difficulty 
and involve considerable difference of opinion as to how they 
should be dealt with in a valuation. 

As to farmyard manure^ there are some who hold that it 
should not appear in the books at all, but be treated as part of 
the soil which undergoes a certain cycle of changes from soil 
back again to soil. However sound this position may be under 
certain conditions, it is quite untenable where concentrated foods 
arc being purchased and used in large quantities. One may 
even go so far as to maintain that on many arable-dairying and 
stock-feeding farms the yearly profit depends very much upon 
the skill shown in the production and utilisation of this com- 
modity. Surely, then, it is necessary that particular account 
should be taken of it in the farm accounts. So far as the valua- 
tion is concerned, it appears to be hopeless to attempt to fix the 
cost of production per ton, although it is on this basis that farm- 
yard manure should preferably be valued ; nor is it possible, 
except in a minority of cases, to put a market value upon it. Wc 
have thus to fall back upon some arbitrary “standard value” 
for a certain quality, and, unless good reason can be shown to 
the contrary, the figures which are used in valuations between 
outgoing and ingoing tenants may be accepted as suitable for 
the purpose in view. These will run from about to 6.r per 
cubic yard of 14 to 16 cwt., according lo the nature and quality 
of the manure. The estimation of the quantity on hand is a 
comparatively simple matter. It should be noticed, however, that 
where the valuation is made towards the end of May little farm- 
yard manure may be in stock, as it may have been applied to the 
year’s root crops. The only difference here is that the manure 
would be included in the co.5t of crops to date, instead of 
separately. 
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The remaining item is often ignored by valuers and book- 
keepers, but on a well-managed farm it may be one of the most 
important assets the farmer has — more important, in fact, than 
its market value under existing land laws would lead one to expect, 
it includes the iincxhaiislcd value of such improvements as 
drainage, laying down perui;inent and, it may be, temporary 
pasture, application of farmyard manure nnd of certain artificials, 
and consumption of feeding-stuffs. Under the Agricultural 
Holdings Act, the unexhausted parts of such improvements have 
now a more or less definite market \'alue, which must be based 
very strictly upon their value to an ingoing tenant, and the 
valuer must keep this hrmly in mind in assessing the amount, 
or a value may be given to this asset which cannot be realised 
at the end of the tenancy— the only time it can be realised 
except indirectly by gradual exhaustion. 

In this case one has to follow the custom of the district m 
regard to outgoing valuations, and after the necessary preliminary 
assumptions have been settled the method is simple and sliould 
give little trouble to the valuer and book-keeper. The deter- 
mination of these assuinplions, liowever, isa most difficult matter, 
and the whole question is an extremely wide one, beyond the 
limits of the present discussion. The principle, however, may 
be explained with the aid of the following simple example. 
Suppose a farmer applied lo tons of basic slag, costing £20, on 
the land, in October, 1910, how much w^ould this be worth at 
Lady Day, 191 1 ? Very little benefit would have accrued to the 
farmer before the latter date, and it may be assumed that practi- 
cally the whole value yet remains m the land. To be on the 
safe side, this dressing may, however, be valued at 18 at Lady 
Day, being the sum which could probably be recovered from the 
landlord in the event of the farmer quitting tlie farm at Lady 
Day. During the year igi i-ra, it may be assumed that one-half 
the value will be exhausted, so that at Lady Day, 1912, the 
valuation would be £9. One-half of the remainder would 
perhaps be exhausted during 1912- 13, so that the Jmdy Day, 
1913, valuation \voLild include £4 ws. for this item, and so on, 
according to the “scale of exhaustion’’ coniiiionly m use in the 
district. Other forms of improvement will present greater diffi- 
culties, but the valuer who is not qualffied to tackle the whole 
question in the light both of common sense and existing laws and 
customs cannot be reckoned as fully qualified for t le wor ’ e 

takes in hand to do. t i r 4. 1 

In conclusion, two points may be noticed. In the first place, 
it may be said that other items may also appear in the valuation, 
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e.g., “acclimatisation value “ on hill sheep farms, especially in 
Scotland ; the “ tenant-right on Ulster farms ; the “ goodwill " 
on milk-retailing farms, and so on, but enough has been said about 
the principles of valuation to indicate how it ran and should be 
made in order to ensure the result aimed at. 

Secondly, it will be noticed that no mention has been made 
of the farmer's household effects or of his personal belongings, 
both of which would have to be considered if the object were to 
find the capital possessed by the farmer as an individual, as in 
the event of bankruptcy or of death. The farm as a business is 
not concerned with the way in which the farm dwelling-house is 
furnished nor with whether the farmer wears a gold watch or a 
silver one. It is only concerned with capital which is directly 
invested in it. 

It will be noticed also that it has been assumed that the farmer 
is a tenant. If he is owner of the farm then, of course, its value 
would be an important item in the valuation. 

As regards the tabulating of the various items in the valuation, 
little need be said. It is a very simple matter to arrange a 
method of classifying the valuations which will best suit the 
system of book-keeping in operation and examples are given in 
all the regular text-books on farm book-keeping. 
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A NEW METHOD FOR THE 
DESTRUCTION OF BACTERIA IN LARGE 
VOLUMES OF MILK BY MEANS 
OF ELECTRICITY. 

Frederick C. Lewis, F.C.S., 

Assistant Lecturer in Bacteriological Methods in the Universitv 
of Liverpool, 

(From the Bacteriological Department of the City and University 
of Liverpool.) 

The method described in this article for rendering harmless 
the bacterial contamination of milk was evolved in an attempt 
to sterilise milk more efficiently, from a public health point 
of view, than is possible by the ordinary methods of steam 
sterilisation. 

The essential feature of the method consists in passing 
a suitable current of electricity through the milk during its 
passage through a tube connecting a container with a receiving 
vessel. The electric current so acts that the major portion 
of all bacteria in the milk is killed, and no chemical alteration 
in the milk so treated has been observed. 

The method may be dealt with under the following lieads : — 

1. The electrical apparatus. 

2. The essential dairy apparatus. 

3. The manipulation of the apparatus. 

4. The results obtained from a bacteriological point 

of view. 

5. The cost of operating. 

I. The Electrical Apparatus , — In the fust placi; a suitable 
supply of electricity must be available or, if not ordinarily 
available, must be generated. The. amount of current used 
is, of course, dependent upon the size of the apparatus, but 
the voltage must be normally between 2,000 and 3,000 volts. 
This current is applied to the milk by means of tlirce electrodes 
made of copper, and each enclosed in a glass receptacle, or 
electrode chamber. The electrode chambers communiccite, 
with each other by means of stout glass tubing of even bore. 
The electrode chambers and the intermediate portions of 
glass tubing are connected by socket joints of india-rubber ; 
the whole being built in sections, and fastened in this m, aimer 
to facilitate cleaning, and to render the apparatus somewhat 
flexible. The bore of the glass tube or ‘Methai lube” is 
strictly relative to the milk output per hour of the particular 
installation, and the size of the electrode chamber and its 
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enclosed electrode is such as to interfere as little as possible 
with the flow of milk through the apparatus, and, in addition, 
to allow the copper electrode to command the whole bore 
fully, so that no milk can escape through the apparatus \\’itli(jut 
being submitted to the full action of the current . The electrode 
is made of copper, about in. thick, and is connected with 
the electric cable by means of a flat plate, which, by spring 
contact, is forced against a similar flat plate directly connected 
to the electric cable. As previously indicated, a high tension 
current is used, thus necessitating in commercial use the 
addition of various devices to render the apparatus safe to 
the operator. Prior to its entry into the lethal tube the 
milk flows through an aluminium tube ; similarly, as the milk 
leaves the apparatus it flows through a second aluminium 
tube, both tubes having a direct earth-connection. Such 
an arrangement prevents any leakage of current into the 
containing or receiving tanks. Those handling the milk 
before and immediately after treatment are, therefore, secure 
against shock. The lethal tube, with its high voltage 
connections, is mounted on a slate panel, itself suspended 
from the back of a glass-panelled upper cupboard. A lower 
cupboard, the doors of which are automatically closed by the 
overlapping doors of the upper cupboard, contains the high 
voltage transformer. A further protection is here introduced. 
In the framework of the two doors of the upper cupboard 
switches are placed, whicli, when the doors are open, are 
"off,” but when the doors are closed arc "on.” These 
switclics are connected directly willi the source of the electric 
current. When, therefore, the doors are open, the electric 
current is of necessity " f>ff,” and the apparatus can only 
be worked when the doors arc closed ; the act of opening 
any of the doors automatically disconnects the electric current. 
Thus the apparatus is perfectly safe, even when worked by 
an operator not specially skilled in the theory and practice 
of electricity. The electricity used normally consists of a 
low voltage alternating current obtained from the town's 
mains, or specially generated ; this is then passed into a 
transformer, and the voltage increased to the desired point. 
Switches, and other controlling gear, are mounted on a switch 
board from which the whole of the apparatus is worked. 

A sectional diagram of the lethal tube and its auxiliary 
portions is shown on p. 1231. 

2. The Dairy Apparatus . — The essential dairy appliances 
at present in use with the apparatus are indicated as follows : — 
(See diagram). 
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Guide to Lettering o\ Diagram. 

A = covered receiving tank for untreated milk; B and D - tnps • 
C ~ constant level tank ; E' and E" = electrode chambers ; I-, 1* an<i 
F = electrodes; O, P = aluininium eartliing tubes (the portion of the 
apptiratus between O and P is the Lethal tube ”) ; K. K' and J == electric 
cable.s ; L = transformer ; LT and HI = low and high tension ; M ^ earth 
connections ; H ^ thermometer ; G = tlicrmometer Iiolder ; ’ N = outlet 
pipe from lethal tube ; Q = covered channel leading through tapped p;])e‘; 
R', R' to S' and S" = auxiliary tanks; T = level guages ; hi' and L”' 
— outlets from auxiliary tanks ; W = Main tank for'treatcd milk ; Y — 
■outlet. 

A covered main receiving tank (A) discliarges througli a 
ball valve into a constant level tank (C). From the latter 
tank the milk flows by gravity througli the Icthnl tube where, 
as previously stated, bacterial destruction takes place. From 
the lethal tube the milk passes throLigli channel (Q) into 
the small auxiliary testing tank (S') ; when this tank is full 
the flow is diverted into testing tank (S"), and milk from 
(S') is discharged into the main container (\V), and so on, 
(S') and (S") being used alternately. From the main container 
(W) the milk may be cooled, and used or bottled as the case 
may be. The object of the auxiliary testing tanks is explained 
below. The receiving tanks, etc., must, of course, be sterilised 
before use. 

3. Manipidaiing the Apparatus . — -Having made certain that 
all joints, etc., are tight, and the electrical contacts true, 
the constant Icvt'l tank is chargc'd and the milk allowed to 
flow through the lethal tube. The milk is discharged into 
a separate tank, and the flow regulated to approximately 
the correct speed. The current is now switched on and 
regulated to the correct dimensions. When the flow is 
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established at its correct speed the temperature of the 
milk will rise to the normal maximum, and the sterilising 
process will commence. The milk, now being treated, is 
allowed to flow for a few minutes, and is then diverted into 
the first auxiliary tank. The milk used in thus tuning up 
the apparatus rim now hr, retimied to the unsterilised 
supply. This preliminary manipulation ordinarily requires 
seven or eight minutes, or perhaps less, for its completion. 
The process, having been established, the apparatus does 
not need much attention, the work proceeding almost 
automatically. The flow, of course, must be unimpeded, and 
the electrical conditions must be regulated from time to time 
in order to cope with the slight variations which inevitably 
occur. These variations arc dependent upon minute alterations 
in the flow and varying electrical resistance of the milk, and 
other similar factors Ix^yond the control of the operator. If the 
flow of milk be impeded to any extent, the thermo-elcctricHl 
balance is upset . When the alteration in flow is only temporary 
the electrical regulators may be suitably adjusted, and 
interruption in sterilising efficiency is avoided, but if debris, 
etc., cause a sudden holding up of the milk, the adjustments 
may not be made quickly enough, and flashing " may occur 
in the tube. Tliis would cause the milk to acquire a Irurnt 
taste ; so that for this and for other uncontrollable factors the 
small auxiliary tanks (S'), (S") are introduced in order that, if 
any milk be spoiled, or if any milk pass through the electrode 
chambers without being efficiently treated, it is trapped in one 
of these tanks, and consequently does not come into contact 
with the main bulk of the treated milk, nnd, if unspoiled, may 
be returnexl to the untreated supply. These small vessels, there- 
fore, represent precautionary emergency measures, but it is only 
fair to say that they are very rarely needed. In England 
it is not necessary to cool the milk after treatment unless 
it is to be used in bulk ; but although not necessary, it is perhaps 
ad\asable for reasons which will be apparent later. 

4. The Results of Bacteriological Examination of Treated 
and Untreated Milk . — -All milk contains bacteria, and the 
problems associated therewith arc due to two general factors • 

[a) The number of bacteria actually present in the 

milk, and 

[b) the types of bacteria present. 

These two factors may be regarded from the standpoint 
of the milk retailer, and from the standpoint of those engaged 
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in public health work, or those who use the milk for the 
manufacture of secondary products, Tlie standard of efficient 
sterilisation must, therefore, take into consideration the 

Table L 




Control Sample* 

Electrically 



{untreated milh) 

Treated Mtlk 


Date. 

I c.c. 

Bacteria present 

I c.c. 

Bacteria present 



1 {grown on agar at 

{grown on agar at 



37“ C.) 

37° C.) 

January 26th, 1914 

777.000 

642 


27th, ,, 

... ; Uncountable. 

327 

,, 

28th, ,, 

... 125,400 

53 

,, 

29th, ,, 

158,400 

189 

,, 

30th, ,, 

... 568,000 

316 


31st, „ 

567,600 

168 

February 2nd, ,, 

80,000 

100 


3rd, „ 

97,500 

16 


4th, „ 

... 126,500 

22 


6th, ,, 

35,400 

0 


8th, „ 

... 96,.! 00 

87 


loth, ,, 

152,460 

130 


12th, „ 

112,200 

75 

,, 

13th, „ 

19,840 

i 34S 

” 

14th, ,, 

... 950,000 

! 


Table IL 



Control Sample* 

Electrically 


{untreated mtlh) 

J Hated Mxlk 


I c.c. 

I c.c. 

Date. 

Bacteria grown on 

Bacteria grown on 


neutral red agar 

neutral red agar 


at if C. 

at 37° ( 7 . 


{B. coli, d'C.) 

{B. call, a-c.) 

January 26th, 1914 

... 1,140 

0 

„ 27th. „ 

180 

0 

„ 28th, 

r ,320 

0 

„ 29th, 

29 

0 

„ 30th, 

656 

0 

„ 31st, „ 

... 912 

0 

February 2nd, ,, 

600 

0 

» 3rd 

798 

0 

„ 4th, „ 

10.5 

0 

„ 6th, „ 

... : 43 h 

0 

n 8th, „ 

... 25 

0 

„ loth, „ 

17 

0 

„ 12th, ,, 

676 

0 

13th, 

96 

0 

n 14th, ,, 

432 

0 


The Control” sample is in each case a sample of the milk taken prior 
to electrical treatment. 

4 L 
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destruction of bacteria as influencing the “ keeping quality 
of the milk, and the destruction of special bacteria of impor- 
tance from t]ie public health aspect, or the aspect of the 
manufacturer of milk products. 

It is not altogether wise to judge the efficiency of a sterilising 
process merely by noting the percentage bacterial reduction, 
for the more impure the milk supply the larger will be the 
percentage reduction by any “ sterilising process, and this 
percentage reduction may well be accompanied by the survival 
of the more important or dangerous bacteria present. Some 
representative bacteriological results from each of these 
standpoints, as obtained by the electrical method, are, 
therefore, briefly indicated on p, 1233. 

It will thus be seen that, judged from the standpoint of 
the percentage reduction, the electrical method gives highly 
satisfactory results, over 99-9 per cent., and judged from the 
standpoint of the presence of B. coli (or manurial contamination) 
the results could not be improved. 

The importance of the absence of B. coli and allied organisms 
is obvious, for it means, amongst other things, the almost total 
absence in treated milk of the ordinary acid -producing bacilli, 
and the abolition from the milk of the type of organism 
associated more or less intimately with infantile diarrhoea. 
Considerable evidence has also been collected as to the 
lethal effect of the process upon the organism of tuberculosis. 

Effect of Elecirical Treatment on B. Tuberculosis , — ^The 
experiments were conducted with artificially infected milk 
and with milk obtained from tuberculous cows, as occasion 
arose, with both the smaller experimental apparatus and 
the larger plant at the milk depot. 

Passing notice may be given to an expeiimcnt in which some 
milk was heavily infected with fresh human sputum containing 
very numerous tubercle bacilli. After electrical treatment the 
centrifuged deposit from the milk was injected into guinea pigs, 
'fheso animals were killed at the expiration of six weeks, and no 
trace of tuberculous infection could be found. The control 
animals, which had been inoculated with the untreated mixture, 
however, died from sepsis in a few days after inoculation, hence 
the result, so far as tubercle is concerned, was inconclusive. 
Apart from this, the result is of importance as showing the 
general destruction of the other pathogenic organisms, which 
it will be seen were present in the sputum or the milk in 
sufficient numbers to cause the rapid death of the control 
animals. 
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Expmments on Naturally Occurring Tuberculous Milk 
In April 1913. milk from a known tuberculous cmv was 
passed through the electrical apparatus ; the velocity of the 
milk was somewhat high, and the amount of current usedv'as 
small. As was expected, both the control and experimental 
animals developed well-marked tuberculosis. This experiment 
being designed to observe the effect of increasing the intensitv 
of treatment, part of the sample was reserved for inoculation 
and the remainder then retreated. Again a portion waii 
reserved for inoculation tests, and the remainder -iven a 
further treatment. In neither of these cases did the animal's 
inoculated with the treated milk show any signs of tuber- 
culosis. 

These results would appear to offer conclusive evidence 
as to the destruction of tubercle bacilli, and, in addition, 
serve to illustrate the need for adequate treatment of the 
milk. It is possible, but highly improbable, that, despite 
apparently efficient mixing, by a series of remarkable coin- 
cidences, the milk in the tv’o later stages of the experiment 
was in each case non-tuberculous owing to the unequal 
distribution 01 tubercle bacilli, and that infecting doses were 
present only in the portions reserved for inoculations in the 
first stage of the experiment and the controls. Admitting, 
for the sake of argument, the correctness of the above, the 
following experiments arc of considerable importance 

A litre sample of milk was obtained from a cow known to be tuberculous 
as determined by previous animal inoculation of the milk. 'J'his was 
thoroughly mixed and divided into two equal parts, one of wliich was 
electrically treated under normal electrical conditions, and the other was left 
untreated. The treated " and untreated '' portions were then dealt with 
as follows ; — 

500 c.c. of each was taken and centrifuged as ten separate 100 c.c. samples; 
the cream and deposit of each 100 c.c. were then injected into guinea pigs', 
live with the deposit and cream from untreated milk and five with the deposit 
and cream from treated milk. At the end of the necessarv period the afiimals 
were killed and examined, with the following i-esulls : 

Table III. 

Unircated Milk, Tieritcd Milk. 

Guinea pig No. x ^ Guinea pig Xo. i ] All were killed and 

n ,> 2 I ,, 2 f examined most 

1. 3 J^Tubcrculous. ,, ,, 3 minutely, but no 

>1 j) 4 1 M .1 4 I trace of tubercu- 

>1 5] », 5 ; losis could be found. 

thus there is definite evidence of the destruction of all tubercle bacilli, 
^nd piis under condilions of infection not likely to be met with in practice. 
It will be noticed that the milk was the product of one tuberculous cow 
whereas the milk supply of a dairy or stenhsi ng depot is the im.xed milk of 
many cows, with therefore, a corresponding reduction in the relative number 
of tubercle bacilli. 

Experiments on Artificially Injected Milk. 

I. A sample of milk was freely infected with an emulsion <4 living bovine 
tubercle bacilli, After the milk had been thoroughly mixL>^, two control 

4 L 2 
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animals were inoculated. The remainder of the milk was then treated under 
" normal " electrical and other conditions and a further two animals injected 
with the treated milk. 

The results were as follows : — 

(а) The animals inoculated wdth untreated milk developed tuberculosis. 

(б) The animals inoculated with electrically treated milk showed no 

signs of tuberculosis. 

2. A sample of milk was sterilised by steam in the autoclave and afterwards 
infected with the caseous glands of a tuberculous guinea pig ; the infected 
material w^as added to the milk in the form of an emulsion made by the aid 
of a pestle and mortar. This artificially infected milk was then electrically 
treated. The result was as follows ; — 

(а) A guinea pig inoculated with untreated infected milk developed 

well-marked tuberculous lesions. 

(б) Guinea pigs inoculated with infected milk after electrical 

treatment, showed no sign of tuberculosis on post mortem 

examination. 

Further Evidence of the Destruction of the Tubercle Bacillus.— 
During the testing of a large scale plant further evidence 
was obtained as regards the destruction of tubercle bacilli. 
Deliberately infected nhlk was not used, for the apparatus 
was built in ordinary dairy prentises, but on several occasions 
the untreated milk was found to be tuberculous, and the 
corresponding sample of treated milk was non-tuberculous. In 
those cases where the untreated samples were non-tuberculous, 
the corresponding electrically treated samples were also non- 
tuberculous. 

Table IV. 


Showing the Destruction of Tubercle Bacilli by Large Scale 
Electrical Apparatus. 


Date. 

January 3t5t, 1914 

February loth, „ 

nth, 

1 6th, „ 
24Lh, ,, 

March 10th, „ 

M 24 th. ,, 


Untreated Miih. 


Tuberculous 


Electricallv Treated 
Milk. 

Inoculated guinea pigs were 
killed, and on post mor- 
tem examination showed 
no trace of tuberculosis. 


It is interesting to observe that some of the animals inoculated 
with untreated milk died from septic poisoning, the result 
of bacterial impurities present in the milk, but that no deaths 
occurred when the animals were inoculated with the milk 
after it had been treated, except in one case, and that obviously 
due to other causes. 

It would thus appear that this apparatus is in general 
terms capable of efectively dealing with milk in such a way 
as to kill the greater portion of all bacteria present, and to 
destroy the tubercle bacillus, and other pathogenic organisms 
which may be ordinarily present. 

The next point which should be emphasised is that this 
is accomplished without any alteration in the chemical con- 
stituents of the milk so far as can be ascertained by authoritative 
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chBirucM analyses.* There is absolutely no change in the 
taste of the milk. This is shown by the fact that expert 
dairymen (English and foreign) have been unable to distinguish, 
as regards taste, between treated and untreated milk. The 
enzymes or ferments in the milk are not destroyed by the 
electrical treatment. 

Such, then, are the main features of the process brieflv 
discussed; there are, however, several other points which 
may now be referred to. 

A study of the table of results previously quoted will show 
that, although the bacteria are very greatly reduced in numbers, 
the milk is not sterilised in the strictest sense. Many groups 
of bacteria arc always Avholly destroyed, e,g., the B. coli group, 
but certain other groups appear to contain a few individual 
members which arc highly resistant to the electrical action. 

These few remaining organisms will, therefore, ultimately 
produce changes in the milk, but these changes arc always 
much delayed. Even in the hottest weather in England 
the milk is perfectly fresh for 3 or 4 days after treatment. 
The change which ultimately takes place is a characteristic 
one, viz., mild, pleasant, acid reaction and flavour. The 
putrefaction which is noticeable so often in stale steam 
"" sterilised milk lias never bt^en observed. This is of con- 
siderable importance, not only from an agricultural point 
of view, but also from the standpoint of infant feeding. 

Now that so-called pu re-culture ferments are being exten- 
sively used in the butter and cheese making industries, it is 
interesting to mention that milk treated by this electrical 
process is perfectly suitable as a medium for the action of 
culture ferments. This has been proved upon several 
occasions in the laboratory, and also in a special scries of 
experiments made independently m an English margarine 
factory, where most of the trade ferments were available. 

Samples of the treated milk were also submitted to a butler 
manufacturer, who tested their butter-forming characteristics. 
His report was that the milk was perfectly satisfactory, both 
as regards the quality and quantity of butter obtained from it, 

5. The Cost of Operating . — The apparatus is of a practical 
nature, and does not require highly skilled labour to 
work it. That the plant is capable of continuous use is 
assured, for the power plant is of an ordinary description, 
and there are no moving parts of the lethal tube. The design 
is relatively simple, and spare parts are cheap and easily 

"* See Repoi-ts by W. H. Roberts, City Analyst, Live rpool. 
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fixed. To take to pieces or assemble the apparatus is the 
work of a few minutes, and cleaning is very easily accomplished. 
The particular large-scale experimental plant described in 
this article is of normal design, and was operated daily for 
three months, during which time some 9,000 gal. of milk 
were treated and distributed into about 270,000 bottles for 
infants' use. 

The power unit used was an electric motor, but steam, 
town's gas, or producer gas may also be used. The total 
cost, including in( crest and depreciation, wages, and fuel, 
where electricity at I’^d. per unit is used, is 1-25^^. per gallon. 
In the case of town’s gas at 25. Sr/, per 1,000 cubic feet, the 
total cost is reduced to ‘g 6 d, per gallon, and is again 
reduced to -Sof/. per gallon when producer gas, obtained from 
anthracite at 30s. per ton, is used. The amount of electricity 
used is about -43 uni ts per gallon of milk. 

In conclusion, the author wishes to express his best thanks 
to Professor J. M. Beattie, M.D., for permitting him to refer to 
the experiments in which botharc jointly concerned (particularly 
those relating to the effect of the process on the tubercle 
bacillus), and for his cver-ready advice and valuable criticisms, 
and to the Town Clerk of Liverpool for permission to use tlie 
blocks for Figs. I. and IT. 


DESTRUCTION OF RATS IN EAST 
LOTHIAN. 

William Law. 

In a paper on “The Farmers’ Pests,” read before the East 
Lothian Farmers’ Club in 1909, Mr. A. G. vSpence pointed out 
that rats breed 5 or 6 times in a season, and bear Iroiu 5 lo 
10 young each time, while the young begin to breed when about 
6 months old. Mr. Spence was of opinion that the number of 
rats was increasing, and this he attributed mainly to the killing 
of owls and kestrels, the natural enemies of the rat. 

As a result of this lecture, the Club was satisfied that indi- 
vidual and spasmodic efforts at destroying rats were of little 
use, and that concerted measures were necessary, because rats 
when unduly harassed at one farm migrate to another. At a 
meeting of landowners, land agents, shooting tenants and 
farmers, called to consider the matter, it was decided to appoint 
a Standing Committee to receive subscriptions and engage 
rat-catchers, and it ^vas entrusted to Mr, John Stirling, the 
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Secretary of the Club, to draw up a scheme of organisation for the 
county. This was done by dividing the county into districts, 
and allotting to each district as many parishes as it was con 
sidered a killer could effectively cover in the course of a winter. 
It was arranged that in each district the killer should be super- 
vised by someone voluntarily undertaking the work and not 
simply by the farmer on his own farm. I'he subscription was 
at the rate of \d. per £1 of rental, or, alternatively, lOi*. per 
100 acres. Most of the landowners whose tenants joined the 
scheme contributed towards its support. Killing was effected 
mainly by the use of traps, dogs and ferrets. Poison was 
employed only at the request of the tenant or the owner's 
gamekeeper. 

Operations were started in the autumn of jgoo with 4 men, 
paid at the rate of 251. each per week, with no 3^. extra for 
the maintenance of each dog. The Committee provided cacii 
man with about 6 doz. traps, 2 ferrets and 2 dogs. 

On the whole, the scheme worked satisfactorily. The area 
subscribed for was covered twice between ist November, npq, 
and 30th April, 1910, and the Secretary was able to report - 
(i) That the voluntary assessment and proprietors’ subscriptions 
amounted to 6j-. ; (2) that the expenditure on traps, 

dogs and licences, wages, printing, etc., was Ti fS 14.0 'id . ; and 
(3) that the rats killed, apart from those deslro\'cd by poison 
and 650 killed during the threshing of y stacks at one farm, 
numbered 9,486. 

In the following year two killers, by means of traps and 
dogs, accounted for 6,858 rats between ist October, 1910, and 
26th April, 1 91 1. 

In the summer of 1911 the County Council agreed to take 
over the work of the original Committee and to charge the 
expense to the Public Health rale. A Joint Sub-Committee was 
formed, consisting of representatives of the Eastern and Western 
District Committees of the County Council and of the Farmers’ 
Club, and the writer was asked to supervise the killers. With 
the consent of the County Council the Sub- Committee acquired 
the traps then belonging to the Farmers’ Chib and proceeded to 
take all necessary steps for the effective and systematic destruc- 
tion of rats in the county. The county was divided into 7 dis- 
tricts, and 7 rat- killers were engaged at a v'age of 30A per week. 
Each killer was required to supply himself with 2 dogs. The 
Joint Sub-Committee held meetings periodically, at which 
accounts were passed and reports as to the progress ol th(^ 
scheme submitted. 
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In the period between ist October, igii, and 5th October, 
1912, the 7 killers, by means of traps and dogs, destroyed 29,804 
rats at a cost to the rates, in round figures, of ;^450, or 
per ;4 on the rental, payable one-half by owner and one-half 
by occupier. The Western District Committee of Haddington- 
shire County Council dropped out of the scheme in igi2, and 
since then the Eastern District Committee have continued to 
work in their own area at a yearly cost of about £24.0, necessi- 
tating a rate of about payable one-half by owner and one- 
half by occupier. 

Three rat-killers are now employed at a wage of 30^. per week 
under the supervision of the writer, the killer providing and 
maintaining his own dogs and ferrets. 

In 1912 it was decided that the men should be employed 
throughout the whole year, as it is difficult completely to kill 
off the rats in the winter when the homesteads are occupied by 
stock. The new arrangement also enables the killers to attend 
all threshings, the importance of which will be realised when it 
IS mentioned that one killer, during one month in the summer 
of 1913, accounted for 1,000 rats. 

All rats killed are taken to a convenient centre near the farm, 
where they are counted over in the presence of the farmer or 
his steward. The numbers are then entered in the rat-killer’s 
book in duplicate. The farmer or steward signs the book and 
retains the duplicate, The book is handed to the clerk of the 
Eastern District Committee of the County Council on pay day, 
once a month, when the figures arc checked. 

During the last 3 years the following numbers of rats have 


been killed: — ^ 

Year ended 25th October, 1913 20,798 

» „ 24th „ 1914 ... ... 23,625 

M 23rd „ 1915 25,636 


This makes a total of 116,857 killed between 

1st November, 1909, and 23rd October, 1915, most of these 
having been killed during the last 4 years. 

Most of the foregoing particulars are taken from an article 
by Mr. John Stirling* 

Method of Working, — The way in which a rat-killer works may 
now be briefly described. There is allotted to each man a 
^"district,” comprising from 25 to 30 farms, chosen so as to be 
conveniently worked from the rat-killer’s headquarters, which 
are situated, as a rule, near the centre of his area, The man 

* " Notes on the Destruction of Rats in East Lothian.” Transacizons of 
the Highland and Agricultural Society for Scotland, 1914- 
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begins with the outer farms and gradually works towards the 
centre. 

Trapping.~Eig\ii doz. light steel traps of saw pattern, with 
chains attached, are supplied to each man, and 4 doz, can be 
conveniently carried about at one time. A sufficiency of traps 
is of great importance, especially during the iirsl and second 
nights, when, owing to the novelty of the proceedings, the 
largest numbers of rats are usually caught. 

The man moves about among his traps, disposing of the 
rats as they are caught, and in this way he is able to cover 
a large part or even the whole of a homestead m the first 
night. If the homestead is a large one, and two nights are 
required to complete the catch, the rat-kiUer takes the Ice 
side first in order that the squealing of trapped rats may he. 
prevented, as far as possible, from reaching those on the oilier 
side of the homestead. The traps are set in the usual wa\-, 
amid the favourite haunts of the rat, and are usually covered 
with a little oat or barley chaff, care being taken to use the 
hand as little as possible in the process and to mask the 
human smell” by rubbing the hand with soil. If bait is used 
it may be composed of oatmeal or bread crumbs mixed with 
an equal proportion of mutton fat from “ fallen ” sheep ; or a 
little of such mutton may be roasted for the purpose. As the 
rat IS a cunning animal an occasional change of bait is 
desirable. At day-break all the traps are sprung to avoid 
accidents with poultry or other domestic animals. C'ats should 
be kept in confinement during the night. 

Many rats are also trapped in open ditclies, particularly in 
the vicinity of stackyards or potato clamps. The trap is set 
close to the water, with the outer edge of the plate next 
the bank. No covering is needed, '['iie rat is caught as it runs 
along the water edge. This is one of the surest "kills” in 
rat-catching. 

Ferreting.— \Nhen not pressed with night work the rat-killer 
IS able to continue operations during the greater part of the 
day; with his two dogs, ferrets, and a spade he proceeds to 
search the hedge-bottoms, his dogs being trained to run one 
on each side of the hedge. In this way one dog or the other 
is sure to get the '"wind” of any rats that may be lying up. 
Sometimes a rat will successfully face a ferret in a hole and 
thus protect several other rats behind. In such circumstances 
digging out becomes necessary, When the man is digging, 
one of the dogs remains on guard on the opposite side of 
the hedge. The dogs most suitable for this purpose are Irish, 
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Airedale or Rough-haired Fox Terriers. For digging out rats 
the best spade is a light handy tool, clasped nearly up to the 
handle, with the “business” part not more than 3^ in. broad 
and 7 or 8 in. long, and kept well sharpened. If it is found 
impossible to dig the rats out, or “bolt” them, traps may be 
set during the day and, to safeguard game from capture, 
should be covered with light spruce branches or a handful of 
long grass. If the trap happens to be sprung by a bird, the 
bird will be thrown upwards. (Dogs soon learn to avoid the 
traps.) The covering is quickly removed in the evening by 
means of a small stick. 

Rats are often very plentiful in summer and autumn in the 
hedgerows, whither they are attracted by the grain crops. 
Other favourite haunts in the field are the potato clamps, which, 
abound in this county. The rats burrow their way in, and not 
only consume considerable quantities of potatoes, but expose 
the tubers to the risk of damage by frost. Clamps are generally 
ferreted, and as several rats usually bolt at once care is taken 
to shut up all holes in dykes, ditches, etc., in the vicinity, in 
order to facilitate the work of the dogs. 

Stacks may be ferreted successfully in the daytime. 

Killing when Threshing . — Threshing operations often pro- 
vide excellent opportunities for destroying large numbers of 
rats. Each stack, as it is being threshed, should be surrounded 
by rat-proof wire netting, held in position by suitable supports 
about 4I ft. long and tied securely at the bottom. This gives 
the dogs an excellent chance: a man also, with a stick, can 
make a thoroughly clean kill. 

Use of Lights . — The writer has never been able to entice 
rats out into the open with a light of any kind, but has often 
killed considerable numbers in stables and granaries by suddenly 
flashing a bright light in their midst ; this seems to stupefy 
the rats and gives a dog an opportunity to kill several before 
the rest recover from the shock. The flashlight method is very 
effective on stacks. The rats come to the outside at night, 
and if a strong light is suddenly flashed on them they can be 
whipped off with a long stick for the dogs to destroy. As many 
as 50 at one farm have been killed in this way in a single night 

Flooding . — A good old-fashioned method of killing rats about 
stables, cow-houses, piggeries, etc., is by flooding. The traps 
of the drains are stopped up and water is turned on through a 
hose. The entrance of water into their holes causes the rats 
to bolt, when they fall an easy prey to dogs. 

Rat Virus . — Rat virus, after a trial, was discontinued, as 
many diseased-looking rats, covered with scabs and without hair, 
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were to be seen running about from time to time. This to 
say the least, was undesirable. ' 

Poisoning.-Kmng by poison is sometimes adopted ii m 
the opinion of the ratcatcher and the farmer such a 
course is desirable. The poison is provided by the County 
Council, and consists of preparations either of arsenic or of 
strychnine with oatmeal or maize meal. The rats are led with 
meal only for the lirst 3 nights, then the poison is added. By 
using meal as the poison medium tlie rats arc unable lo carry 
away pieces which may alterwards be discoicvcd by other 
animals. If, after poison has been used effectively, the rat-holes 
are run with gas tar the farmers' premises will remain free from 
rats for many a day. 

During a hard winter, when rats arc often short of food, 
poison may be very effective, but whether poison be used or 
not It IS always advisable to take advantage of a covcrin..- of 
snow to follow up the tracks left by the rats. 

Tliere is always, however, a certain amount of danger 
connected with the use of poison. It seems to create an m- 
satiable thirst, and the rats invariably hang about water courses, 
wells, etc., and frequently topple in and die in the water, with 
results that may prove most serious to the public health. 

Lse of Birds and Animals . — In connection wulh the sup- 
pression of rats, owls and cats often play a prominent part. 
Some cats, however, are quite useless, while others are in- 
valuable. One summer evening, after a shower, the writer 
saw 3 owls and i cat kill as many as 30 rats in about an liour. 
The rats emerged from some wheat stacks to catch the rain- 
drops on the thatch and \vere immediately ^‘lifted” by the owls, 
while the cat picked off those near the ground. Xei gamekeeper 
who knows his business will kill cats anywhere in the ncigli- 
bourhood of farms. 

Weasels and stoats also kill a number of young rats, but llicy 
are seldom a match for a full-grown rat, especially a female. 

The success which has thus far attended the East Lothian 
scheme is no doubt attributable largely to the type of rat-killer 
employed and the terms of his appointment. The best rat- 
killer, as a rule, is a retired gamekeeper, or a gamckee[)er who 
IS temporarily out of emplo\Tnent, as, for instance, through tlie 
changing of shooting tenants, hut any one who is real]\' keen 
Will soon become a proficient rat-killer. A.s an occujiation for 
disabled soldiers and sailors rat-killing is specially worthy of 
attention. At the present time one of our most skilled men 
has only one arm. Payment at the rate of so a tail is 
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generally unsatisfactory, as under that system, after a man has 
secured the majority of the rats at one farm his natural inclina- 
tion is at once to move on to another, leaving many uncaught. 
It is difficult, if not impossible, to exterminate rats, but continuous 
employment under a concerted and carefully-planned scheme 
will go a long way towards securing the desired end It is not 
sufficient to confine attention to the farm buildings ; the fields 
in summer and autumn must be thoroughly covered, and also 
the woods in winter where game are hand-fed, for wherever food 
is to be found rats invariably congregate. It is also important 
that the rat-killers should provide and train, if necessary, their 
own dogs and ferrets, in order that all may work together in 
complete harmony. 


SUMMER SPRAYS AGAINST AMERICAN 
GOOSEBERRY-MILDEW. 

Professor B. T. P. BARKER, ^LA., and A. II. LeeS, 1\LA,, 
University of Bristol. 

The writers have summarised in the present note the work 
on the summer treatment of American gooseberry-mildew on 
which they have been engaged during the past two years. The 
results of this work, in the course of which liver-of-siilphur was 
used with varying effect, confirm generally the conclusion of 
Messrs. Eyre and Salmon which was given in the last number 
of this Journal (February, 1916) in an article on “A New 
Fungicide for Use against American Gooseberry-Mildew.” In 
that article an account is given of experiments conducted 
during the past two years on means of controlling the American 
gooseberry-mildew. Messrs. Eyre and Salmon conclude that 
“Solutions of liver-of-sulphur of the strength generally recom- 
mended for use as a fungicide are quite inefficient against the 
American gooseberry-mildew : at a concentration at which the 
solution becomes fungicidal, such severe scorching injury is 
caused to the gooseberry bush as to preclude its use,” This 
conclusion is of considerable importance, since, as is pointed out, 
liver-of-sulphur has hitherto been considered by many investi- 
gators as efficacious against mildews in general and American 
gooseberry-mildew in particular. 

Trial has been made of a mixture which does not appear to 
have been previously used — a mixture of liver-of-sulphur and a 
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soft-soap-and-paraffin emulsion, which has given most promising 
results. How far the liver-of-sulphur is the active fungicidal in- 
gredient has not yet been determined. Probably each of the 
three constituents is required for full effect. In any case the 
preliminary results have been so satisfactory that it is desirable to 
test thoroughly the effect of liver-of-sulphur used m this way 
before finally rejecting this substance for the treatment of the 
mildew, especially in view of the frequent use of this substance 
as a fungicide, and its convenience and cheapness for this pur- 
pose. The primary object of this note is to call attention, 
to this mixture, as used in the 1915 experiments, in the hope that 
it may be tried by other workers during the coming season and 
its actual value tested under a variety of conditions. 

The work was started at Long Ashton during the summer of 
1914, in consequence of a slight outbreak of the disease in the 
plantations at the Research Station, It was decided to attempt 
to ascertain to what extent the disease could be controlled by 
summer spraying, the point of view taken being that if the 
summer stage of the disease could be adequately controlled the 
amount of the winter stage formed would be so limited that, with 
the further reduction of the latter by tipping, the outbreak the 
following season ought to be reduced eventually to insignificance. 
Details of the 1914 experiments having already been published," 
only a short summary need be given here. 

The procedure adopted m the first set of experiments on the 
affected bushes was to apply, firstly, a spray whirl 1 would kill by 
direct contact so far as possible the mycdnim and conidia pre- 
sent on the bush, and, secondly, a protective spray to keep the 
parts on which the fungus had thus been killed free from infec- 
tion from external sources. A number of fluids of the first type, 
i,e,, “hitting’^ or “contact” sprays, were tested, including one 
composed of 4 lb. of liver-of-sulphur and 20 Ib, of soft soap in 
100 gal. of vrater. On each of the plots thus treated a series 
of protective or “cover” sprays, such as Bordeaux mixture, lime- 
sulphur, etc, were applied. The applications were made at the 
end of July, the outbreak being a very late one. None of the 
results was entirely satisfactory, the mildew reappearing fairly 
generally, although only slightly. 

In the course of this experiment it became evident that the 
“hitting” sprays were all more or less ineffective, because they 
failed to wet the fungus uniformly owing to the presence of air 

* Ann. Report of the Univ. of Bristol Agric. ^ Hort, Rescaic ' Slation, 1914- 
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between the conidiophores and the conidia. The importance of 
this point has also been emphasised in the paper by Messrs. Eyre 
and Salmon, who, owing to this difficulty, used their test fluids 
made up with I per cent, of soft soap. The writers, however, found 
that twice that quantity of soft soap did not sufhce to give com- 
plete wetting, when the fluids were tested on a practical scale. 
Under those conditions liver-of-sulphur in the 0-4 per cent solu- 
tion mentioned above proved inefficient. Messrs. Eyre and Salmon 
found that it failed in soap solutions of half that strength, when 
the percentages of the sulphur compound used were about the 
amount stated It is, therefore, probably correct to conclude 
that liver-of-sulphur used at the rate of 0-3 or 0-4 per cent, in 
aqueous solutions or in soft-soap solutions is, at the most, of 
only limited value against mildews. (It is possible that a i per 
■cent, solution might wet the less floury mildews, such as pea 
mildew, but fail with American gooseberry-mildew.) 

The failure of soft soap alone to give the spray fluids under 
trial the necessary degree of wetting power led eventually to the 
use of soft-soap-and-paraffin emulsion. From previous spray- 
ing trials against Woolly Aphis on apple trees it had been found 
that with the comparatively hard water at Long Ashton the 
most wetting combination was an emulsion of paraffin in soft- 
soap solution at the rate of 20 lb. of soap and 2 gal. of 
paraffin to lOO gal. of water. With soft water not more than 
15 lb. of soft soap need be used. This emulsion, both when used 
alone and when various fungicidal substances were dissolved in 
it, proved capable of completely wetting the densest patches of 
mildew. Even when a fungicide was not added to it, it appeared 
to possess a marked toxic action on the mildew, the conidia, so 
far as could be judged in the original trials by a microscopical 
examination, being killed after contact with it. The results of 
subsequent experiments tended to show that the emulsion alone 
could not be relied on to kill the “summer stage” completely, 
and on that account it was eventually decided after trial to use 
it in conjunction with liver-of-sulphur for the main 1915 
experiment 

This experiment was an attempt to stamp out, if possible, the 
“summer stage” of the mildew from a fairly well-isolated goose- 
berry plantation in the neighbourhood of Weston-super-Mare, 
with the object of ascertaining it the disease would reappear 
the following season after this treatment supplemented by winter 
tipping, and, if so, if the time of the outbreak was delayed suffi- 
ciently for the fruit to escape infection. 
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The fungicide used was the soft-soap-and-paraffiu emulsion 
referred to in a previous paragraph, with the addition of 
liver-of-sulphur at the rate of 3^ lb. per 100 gal. of the fluid, 
a 2 per cent, emulsion containing approximately 0-35 per 
eent. of liver-of-sulphur.* From the preliminary trials it 
appeared that, when applied with reasonable care, this fluid \vas 
capable of completely wetting and killing the mildew, and that 
at the same time it caused no scorching or defoliation and no 
disfigurement of the foliage or fruit. 

The plantation treated consisted of bushes of Whinham’s 
Industry and Keepsake, and was situated 100 yd. or more from 
the next plantation of gooseberries, in which the disease also 
occurred. The outbreak appeared in May, and by the beginning 
of June the berries and young -shoots of the Whmhams and the 
young shoots of the Keepsakes were freely attacked. 1 he fruit 
of the former variety was largely covered witli tlic summer 
stage and remained ungathered on the bushes throughout the 
course of the experiment When the disease appeared to be 
at its height about the middle of June the spray was applied, 
care being taken to wet the whole of the bushes thoroughly. 
An examination of the diseased shoots and berries a few days 
later showed that the production of new conidia had ceased, 
and that the fungus originally present had apparently been killed 
completely. 

It had originally been intended to spray the bushes again at 
intervals during the remainder of the summer ; but, except for 
a very slight new outbreak on a few of the slioots of the outer- 
most bushes of the Whinhams plot, no further growth of the 
mildew occurred. It was, therefore, considered unnecessary to 
give any further spraying. 

There was no damage done by the spray fluid to the bushes 
except in the case of a few Keepsake plants, which received the 
last portion of the fluid. In this instance some scorching 
appeared and was evidently caused by too great a concentration 
of emulsion owing to lack of agitation in the knapsack machines 
used. On the few shoots which eventually showed the living 
"'summer stage,” the ‘‘winter stage” appeared also in due 
course. Very few perithecia were formed, and in none of those 
examined were ripe spores observed. 

* The mixture is made as follows: — In 5 gai. ol boiling water 20 lb. of soft 
soap and 3J lb. of liver-of -sulphur are dissolved by constant stirring, two 
gal. of parafEn (preferably Solar Distillate ” brand) are forcibly spiajed 
into the hot solution, using a garden syringe with a rose attached for this 
purpose. For use add ig gal. of water to every gallon of concentiated 
emulsion. 
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The critical test of the experiment is, of course, the reappear- 
ance of the disease and the time of the outbreak this summer. 
As to this, nothing can yet be said, but the experiment last year 
certainly serves to show that the liver-of-sulphur-soft-soap- 
paraJhn emulsion is capable of drastically reducing the amount 
of the “summer stage” in an affected plantation and, provided 
that the spraying is administered as may be necessary, also of 
correspondingly curtailing the production of the “winter stage,“ 
Further than this conclusion it would be at present unwise to go. 

It IS probable that the character of the weather last season 
and the heavy crop of berries carried by the bushes prevented 
the formation of the succulent young shoots on the bushes 
which are mainly the object of attack, and that the spread of 
the disease from the few shoots which bore living conidia after 
the spraying was accordingly hindered. On this account no 
satisfactory conclusion can yet be drawn as to the number of 
sprayings required to keep the “summer stage” under control. 
Trials in a plantation of young, vigorously-growing bushes are 
required for this purpose. 

The cost of the mixture at pre-war price per 100 gal. works 
out as follows: — 


Soft Soap, 20 lb. at per cwt. , . 
Paraffin (Solar Distillate), 2 gal. at yi. 
Liver-ot'Sulphur, 3^ lb. at 8rf. 


5 . d. 
2 6 

1 2 

2 4 


Total 


6 o 


It should be remembered, however, that owing to its good 
wetting power less solution is used per bush than would other- 
wise be the case. With soft water 15 lb. of soft soap per 100 gal. 
would be amply sufficient, thus reducing the price to 5^. qtf. 
per 100 gal. 

As to the mixture itself, it is believed that, where the treatment 
of the “summer stage” of mildew by a “hitting” fluid is con- 
cerned, the employment of a wetting fluid of the paraffin emulsion 
type is essential, and, so far as trials to date go, none approaches 
the 2 per cent, soft-soap-paraffin emulsion for effectiveness and 
cheapness combined. The choice of an active fungicide to 
supplement the toxic properties of this emulsion is still an open 
question, as indeed is the need for the inclusion of such a sub- 
stance. Liver-of-sulphur was selected, to some degree arbitrarily, 
for the experiments which have been described, and appears to ? 
have acted very successfully: but further work may well show 
that there are better fungicides for the purpose. In this con- 
nection it will be interesting to test in its place ammonium 
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sulphide, the substance which has proved so promising in the 
experiments of Messrs. Eyre and Salmon. It seems possible 
that the effective results with the latter fungicide may have been 
due not only to its action in the form of a "hitting” spray but 
in part to its decomposition into volatile substances, which acted 
in a gaseous condition upon the fungus. Where “ vapour ” treat- 
ment is concerned the wetting properties of the fluid applied are 
not so vital, and i per cent, or less of soft soap m the mixture 
might then be adequate for effective distribution. 

It remains to be added that the hver-of-sulphur-soft-soap- 
parafiln mixture probably possesses very limited protective 
properties against reinfection, and that renewed infection from 
■outside sources can doubtless occur freely, even although the 
fluid may completely clear the plantation under treatment from 
the original “ summer-stage ” attack. 


SILAGE AS FOOD FOR STOCK. 

G. Jaques. 

Economy in the production of milk and beef, and in the feed- 
ing of store cattle in winter, is a matter of first importance at the 
present time. 

The value of roots as a succulent, nutritious and highly 
palatable food for stock is sufficiently attested by the fact that 
for over two centuries roots have formed the basis of winter 
rations. On heavy land and in a dry climate^ however, such 
as prevail where the writer farms in Norfolk, the root crop is 
a very precarious one, and the question of finding a suitable 
substitute has exercised the minds of fanners for many years, 
and has latterly become a matter ot extreme urgency. This 
problem the writer has solved to his entire satisfaction by 
introducing into the rotation an autumn-sown leguminous crop, 
which is made into silage in a modern stave silo. By this 
system milk is produced to-day at about per gal. for food, 
or, roughly, half what it often costs when roots form tlie basis 
of the ration. By the same means llic cost of producing beef 
and of keeping store cattle may also be correspondingly 
reduced. 

Nitrogen being the most expensive manurial ingredient 
which a farmer has to buy, it must be sound economy to obtain 
the necessary nitrogen from tlie air, by growing leguminous 
plants every other year with t)ie aid only of purchased 
phosphates. 

4 M 
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Since its inception some years ago, this system of farming 
has given rise to much adverse criticism, but it is nevertheless a 
fact that several leading East Anglian farmers have adopted 
it, and speak most highly of the results. In view of the present 
scarcity and cost of labour, artificial manures and feeding stuffs, 
there is reason to anticipate a considerable extension of the 
system in the near future. 

The following statement shows the cost of growing the 
silage crop and of producing milk by its use, in 1915: — 



£ 

s. 

d. 

Cost of growing one acre : — 

Rent 

I 

0 

0 

Basic Slag 


12 

0 

Ploughing 


10 

0 

Harrowing 


1 

G 

Seed (li bush, of tares, ^ bush, of beans, i 

bush, of oats, i peck of rye) 

I 

0 

0 

Seeding . . 


2 

0 

Kates 


4 

0 

Steam cultivating twice after crop is removed. 

I 

0 

0 

Rolling 

£a 

TO 

9 

3 

Cost of cutting and getting ready one acre for carting 

£0 

11 

0 

Cost offiUing silo lO ft. by ft., capacity 200 tons : — 


£ 

S. 

d. 

8 men at 4s. per day for 6 days 

9 

12 

0 

3 boys at is. 6d. ,, ,, 

I 

7 

0 

5 horses at 3s. „ ,, 

4 

10 

0 

Engine and driver at per day for 6 days . . 

6 

0 

0 

Silage cutter at 15s. per day for 6 days 

4 

10 

0 

Coal 

2 

0 

0 

Beer 

2 

i8 

0 


'7 

0 

Thirteen acres filled the silo to the top. 

Cost of filling per acre = 175. od. -7 13 = 

£j 

7 

6 

Total cost of silage per acre : — 


£ 

s. 

d. 

To grow . . 

4 

10 

3 

„ cut 


II 

0 

„ fill 

2 

7 

6 

Interest and depreciation on silo, 10 per cent. 

I 

3 

0 


£^ 

11 

9 


Cost of sila§e per ion — 115. 6d.> or ’c6id. per lb. 
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Ration as fed to cozt-i from ist October to 31st December 
1915 

60 lb. Silage .... 

24 „ Turnips 

I -6 lb. Concentrates (maize gluten at ^lo per 

i7irf. 


This ration fed to 17 Red Poll cows produced 32,254 lb. 
of milk from ist October, 1915, to 31st December, i’9i5, or 
an average of 2 gal. per day, at a cost of 3-32^;. for food per gal. 
The average number of days from calving, on 31st December, 
1915, was 163, and the feeding of silage commenced on 20th 
September, 1915. The low cost per gal. was not obtained from 
cows at their flush of milk or through feeding a proporticm 
of grass in the early period ; it was due, presumably, to the 
high feeding value of the food that formed the base of thc 
ration, and the small amount of concentrates. 

The silage was analysed by Mr. Lincoln Sutton, the Norfolk 
County Analyst, with the following results:— 

Moisture .. .. .. 0i’3i 

Albuminoids . . . . . . _ 

Indigestible Fibre 

Mineral Matter (ash) , . . . . , ^-28 

Volatile Acid (acetic) . . . . , . 

Non-volatile Acid (lactic) . . , . -78 

Digestible Fibre, Chlorophyll, &c. . . i8-i8 


Yearling store cattle have been successfully wintered on 
40 lb. per head per day of silage with only water in addition. 
Beef cattle fed on similar lines to the milking cows are reported 
to “die” extremely well, being of good colour, hrm, and of 
excellent quality. 

Besides supplying a large bulk of valuable food at a low cost, 
the silage system has many other advantages, among which may 
be mentioned the following : — 

1. The certainty of obtaining a crop. 

2. The complete suppression of weeds. 

3. The crop can be ensiled in June and July, when the land 
is generally dry and the days arc long. 

4. There is no risk of loss from frost as with roots. 

5. The land is cleared early and is tlien made ready for Uirnips 
on suitable land, to be folded off, On the heavier soils mustard 
can be grown and ploughed in, or a bastard fallow taken. 

4 M 2 
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6. A great saving of labour is effected throughout, as com- 
pared with roots. 

7, More stock can be kept on the farm than is possible 
with a crop of roots ; consequently more dung will be avail- 
able. This, together with the residue of the slag and the 
nitrogen accumulated in the soil by the leguminous crop, is 
sufficient to maintain the land in a high state of fertility. 

It may be well to add that since the adoption of the system 
by the writer 3 years ago (on a farm of 150 acres of second- 
class heavy land, comprising 105 acres of arable, worked on a 
four course rotation, and 45 acres of pasture) milk has been 
sent once daily to London, and no complaints of any kind have 
been made as to its flavour or quality. The wholesale firm 
to whom it is consigned report that the milk is of very good 
quality, testing in January last 3-90 to 3-95 per cent of fat, 
and 8*8 1 to 8-86 per cent of solids-not-fat. 

Last year, although the barley yield is said generally to 
be very poor, the writer obtained sacks per acre, following 
the silage, without any manuring ; the cleanness of the straw 
was most noticeable. The barley was sold in the Norwich 
Corn Hall for 275-. per coomb (or 545’. per qr.), the top price 
paid that day being 28^, per coomb (or 565-. per qr.). The 
clover plant is very good. 

Stock, not roots, are the foundation of a permanent, pros- 
perous agriculture, and it is only by adapting or improving 
our methods as circumstances demand, that we, as farmers, can 
maintain or increase our stock and production generally. 


THE ENCOURAGEMENT AND 
IMPROVEMENT OF LIGHT HORSE- 
BREEDING IN 1914-15^ 

The objects of the scheme initiated by the Board in igii lor 
the encouragement and improvement of the horse-breeding 
industry have been so fully explained in previous issues of the 
Journal that it appears unnecessary to repeat them in a review 
of the operations for the year ending 31st October, I 9 I 5 » 
on the ground of economy, the Annual Report of the Board on 
the administration of the Light Horse Breeding Grant will not be 
printed and placed on sale as usual, it may be convenient to 
refer somewhat fully to the steps that have been taken during 
the year under review. The outstanding feature of the past 

* Thi.s article replaces the Annua! Repoit on the Administration of the 
Grant for the Encouragement and Improvement of the Light Horse-Breeding 
Industry for 1914- 15, which will not be issued separately. 
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horse-breeding year was the opportunity afforded the War Office 
of ascertaining from their mobilisation experience the condition 
of light horse-breeding in the country. 

Mobilisation and the consequent impressment of horses has 
proved— if indeed any proof was needed— that the hunting field 
IS a national asset of the greatest value, providing, as it lias 
done, a reservoir from which the Army has been abte to draw' a 
large supply of horses that are eminently suitable for nnhtarv 
purposes. 

The War Office experience has shown, also, only too clearly, 
that the civil horse stock of the country is deficient, not only iii 
numbers but also in quality, to meet adequately military require- 
ments on mobilisation. In spite of the fact that many of the finest 
horses in the world are produced in the United Kingdom it is very 
evident that we also produce in large numbers horses that are 
quite unfit for military needs and of little value for any other 
purpose. The necessity of improving and levelling up the civil 
horse stock of the country has been urged on the Board by 
the Army Council on military grounds, with tlic result that the 
President of the Board appointed a committee on 3rd August, 
T915, to consider and advise as to the steps tliat should be taken 
to secure the production and maintenance in England and Wales 
of a supply of horses suitable and sufficient for military purposes, 
especially on mobilisation. 

A full note as to this committee was gi\ cn in the issue of 
the Journal for January last, but it may be well to recapitulate 
that their Report (Cd. 8 1 34) was made to Lord Selborne on the 
8th October last, and that their principal recommendations 
were : — 

That the Board of Agri culture and Fisheries should — 

1. Institute legislation to require compulsoi-y annual registration 

by the Board of all stallions that are travelled for a service 
fee or publicly exhibited for stud purposes. 

2. Increase the number of King's Premium Stallions. 

3. Arrange for the inspection by their officers of stallions 

recommended for Board’s premiums. 

4. Continue the brood-mare scheme in those countie.s in which 

it has proved a success, and purchase high-class mares for 
re-sale to selected breeders. 

5. Purchase stallions suitable for countiy service, and, if oppor- 

tunity for doing so occurs during the present financial year,^ 
arrange to obtain the requisite funds. 

6. Provide funds for the award of prizes for brood mares and 

foals, 

7. Arrange for a compulsory annual census of horses in as detailed 

a form as possible, and for more complete returns of horses 
exported and imported. 
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8. Reconstitute the advisory council and county committees. 

9. Appoint an expert staff of officers to supervise the scheme. 

That the War Office should — 

1. Purchase a much larger number of horses in England and 

Wales. 

2. Increase their horse peace establishments. 

3. Purchase more horses direct from breeders. 

4. Purchase remounts when rising four. 

5. Purchase specially- selected fillies and leave them with breeders 

until they have produced and reared foals. 

The Board and the Army Council are in general agreement 
with the recommendations of the committee, and will endeavour 
to give effect to them as opportunity offers and funds are made 
available for the purpose. 

The impressment of horses for military purposes naturally 
reduced the stock of mares in the country, and it was anticipated 
in some quarters that the shortage thus occasioned would militate 
against the success of the service seasons of the premium 
stallions. The Board themselves, however, did not share this 
view and they subsidised 90 instead of 78 stallions, as was the 
case in 1914, and it is satisfactory to be able to report that the 
number of mares sent for service in 1915 averaged’ 82 per 
stallion, an increase on the returns for any previous year. This 
increase was no doubt due to the fact that owners of mares antici- 
pate that there will be a big demand at home and from abroad 
for horses when the War is over, and that it is, therefore, sound 
policy to utilise every suitable mare for breeding purposes. The 
reduction of the service fee of a King’s Premium Stallion from 
£2 to £\ was also a further encouragement to mare owners to 
have their mares covered by the premium horses. 

In connection with the anticipated scarcity of brood mares 
arrangements were made in 1915 for the return from France of 
mares which were not fit for hard military service, but which 
appeared suitable for breeding purposes. The mares were 
selected by an officer of the Board from among the horses in 
the veterinary hospitals in France, and after a month’s rest and 
isolation at the Board’s farm at Pirbright they were sold by 
auction on condition that they were not to be exported. 
Approximately 250 mares were so disposed of at an average 
price of £'^iy and it is hoped that the purchasers will utilise them 
for the purpose for which they were brought over, i.e., for 
breeding. 

Service Season, 1914.— Considerable difficulty is experienced 
each year in obtaining information from owners as to the foals 
bred from the mares that were served by the premium stallions, 
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although inquiries are made both by the Board and the owners 
of the stallions concerned. This difficulty was rendered more 
pronounced in 1915 owing to the fact that in IQI4 a large number 
of mares which had been served by premium stallions, were 
purchased by the War Office. 

The total number of mares served by the King’s Premium 
Stallions was 3,820, as against 3,281 in 1913, and 2,12; foal fees 
were paid by the Board. The resulting percentage of foals was 
58' 09, practically the same as in 1913. Mares purchased by 
the War Office were not taken into account in calculating the 
foaling percentage, as no evidence was available as to whetlier 
or not the mares actually foaled down. 

The average amount paid by the Board on account of a 
King’s Premium Stallion was ^,'254, and the maximum £291. 
These sums are slightly higher than for the 1913 season. With 
the addition of the service fee of £2 payable by the owner of a 
mare, the average earnings of a King’s Premium Stallion were 
£356, and the maximum earnings £423. An additional pay- 
ment of 100 guineas was made in respect of each of the 12 
stallions to which Super-Premiums were awarded. 

In addition to the Super-Premiums and King’s Premiums 
above referred to^ Board’s Premiums were awarded to 28 stallions 
recommended by county committees, and of the i,;6o mares 
served 53 per cent, proved to be in foal. The average payments 
by the Board for each of these premiums was £113 and the 
maximum £150. With the addition of the service fee of £i 
payable by the owner of a mare, the average earnings of a 
Board’s Premium Stallion amounted to £157 and the maximum 
to £216. These figures are almost identical with those for the 
1913 season. 

Service Season, \%\h.~Sttper-P nmiunis and Kings Prennuws. 
^ — The Annual Show of Thoroughbred Stallions was held at the 
Royal Agricultural Hall, Islington, on the 2nd and 3rd March, 
1915, the number of premiums awarded being 50 (including 12 
Super-Premiums). The entries reached the satisfactory figure 
•of 131, the highest on record. 

The Judges were Mr. J. Simons Harrison, Sir Gilbert Greenall, 
Bart., C.V.O., and Mr. R. G. Carden, who in making their 
report on the Show said : “ We liave no hesitation in stating that, 
“ in our opinion, it has exceeded all previous shows in the number 
'^'of high-class animals exhibited. All the stallions which gained 

premiums were of the sort calculated to mate v>dl with half- 
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“bred mares, and it is satisfactory to note that ten of these 
“horses were new-comers, two gaining Super-Premiums.” 

The average value of the King’s Premium was slightly 
increased, and the earnings of the stallion made to depend more 
on results than formerly. The service fee was reduced from 
£2 to £iy and the foal fee increased from I2j. 6 d. to £2. The 
award of free nominations was discontinued. 

The service arrangements of the stallions were supervised by 
voluntary local committees as in previous years, and their 
valuable help is much appreciated by the Board. 

The number of mares served by the 50 stallions to which 
King’s or Super-Premiums were awarded was 4,318— an average 
of 86 mares per stallion, which is a very high one when regard 
is had to the fact that the Board do not take into account or 
pay for more than 90 services for any stallion. The correspond- 
ing figures last year were 3,820 and 76. 

Board's Premiums . — The number of Board’s Premiums 
awarded on the recommendation of county committees was 
increased from 28 to 39, and, in addition, the Board’s Thorough- 
bred Stallion “Adular” travelled at a service fee of ^i in 
the West Riding of Yorkshire. The average value of these 
premiums was also increased, and as in the case of King’s 
premiums the earnings of the stallion were made more 
dependent on the results obtained. The foal fee was 
increased from 5^. to ;^i, the service fee remaining at as 
heretofore. The stallions to which premiums were awarded 
comprised 31 Thoroughbreds, 7 Hunters, and i Cleveland Bay. 
Of the 31 Thoroughbreds, 9 had obtained King’s Premiums in 
previous years while 2 1 had been exhibited at the London Show 
in 1913, and 14 of these had been awarded Reserve Cards. And 
as Reserves are awarded only to stallions of King’s Premium 
merit, it will be noted that nearly half of the Board’s Premium 
stallions were up to the King’s Premium standard. 

The total number of mares served by the 40 stallions 
(including “Adular”) was 3,067, giving the very satisfactory 
average of 77 mares per stallion. 

Riding Pony Premiums . — On the recommendation of the 
National Pony Society, premiums of the approximate value of 
£y^ each were awarded in March, 1914, to 6 Riding Pony 
Stallions for the service of mares not exceeding 14*2 hands. The 
average number of mares served was 32, and the foaling returns 
show that the percentage of foals varies from 37 to 72. 

Six premiums were again offered in 1915, but only 5 were 
awarded. The stallions gaining these awards travelled 
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respectively in the West Riding of Yorkshire, Cheshire. Warwick- 
shire. Gloucestershire and Devonshire, and the average number 
of mares served by each stallion was 53. This is'^a distinct 
improvement on the results obtained the first season. 

Premiums to Welsh Cob, Fell and Mouniaxii and Moorland 
Fonies.~F\iQ premiums given by the Board for Welsh Cob 
Stallions of the old Welsh stamp to serve Welsh Pony mares 
that are entered m the Welsh Stud Book are much appreciated, 
and the number last season was increased to 13 ; 10 premiums 
were given in 1914 and 8 in 1913. The awards are made on the 
recommendation of county committees, and free nominations 
are allotted only to mares that are entered or accepted for entry 
in the Welsh Stud Book, and which have been passed by a 
veterinary surgeon as sound for breeding purposes. To Mont- 
gomery. Cardigan and Carmarthen 3 premiums each were 
assigned ; to Brecon 2, and to Radnor and Merioneth i each. 

Five premiums were awarded to Fell Pony stallions selected 
by judges appointed by the Fell Pony Committee. The stallions 
are required to serve mares of the Fell Pony type approved by 
representatives of the committee. The stallions travelled in the 
following districts: — Appleby, Middletori-in-Teesdale, Kirkby 
Stephen, Keswick, and Shap, and it is satisfactory to note that 
the secretary of the Fell Pony Committee reported that the eight 
entries for the show held at Keswick comprised the best edass 
held under the Board’s auspices, any one of the first six stallions 
being of sufficient merit for the premium, Five of these stallions 
had won premiums in former years. 

The efforts of the Board to improve the breeds of mountain 
and moorland ponies are being Avell supported by the various 
local pony associations. 'Phe premiums, which arc of the value 
of each, are awarded only to stallions which are registered 
by the Board, and the stallions arc selected for premiums by a 
judge appointed by the Board. Assistance is given only in dis- 
tricts in which regulations under the Commons Act of rgo8 have 
been adopted and put in operation, and where associations have 
been formed to secure observance of the regulations, whicii 
prolubit tlieMurning out on the commons of any entire horse, 
pony, or ass, unless it has been inspected and approved. Eleven 
premiums were awarded to stallions to roam the Eppynt Hills in 
Breconshire, eight in the Church Stretton (Salop) district, five 
in the Black Mountain district (Carmarthen), three in the Peny- 
bont district (Radnor), and four in Glamorgan (Fairw’ood and 
PengwTrn Commons). 
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Ten premiums were again allotted to stallions to roam selected 
districts of the New Forest, and the secretary of the New Forest 
Pony Association wrote to the Board as follows : — 

“We have got in the New Forest this year the best lot of 
suckers I have ever known, and I am pleased to say they are 
fetching quite 30 per cent more money than they have for 
several years.” 

Purchase of Brood Mares. — This part of the horse-breed- 
ing operations was more or less suspended during the year under 
review so far as fresh purchases were concerned, as, owing to 
the large Army demands, the price of the mare of hunter type 
was very much inflated, and county committees wisely refraineri 
from making many purchases. No grants were made to county 
committees, as in most cases they had more than sufficient 
balances to carry on, and also because it was considered that the 
sums available could be utilised by the Board to better advan- 
tage in subsidising additional stallions than in providing funds 
for the purchase of mares at high prices. 

Registration of Stallions. — Since 1 911 the Board have under- 
taken to examine stallions for registration free of charge, except 
m special circumstances, the object in view being the elimination 
of the unsound stallion which, travelling at a low service fee, 
enters into competition with premium and other subsidised 
stallions and does incalculable harm to the horse-breeding in- 
dustry of the country. The success which has attended this part 
of the scheme has been most gratifying, and it is clear that 
owners of stallions now recognise the advantage and commercial 
value of Government certificates of soundness for their stallions. 
It is reasonable to infer, also, that owners of mares are beginning 
to realise that it is false economy to have their mares served by 
the first cheap and probably unsound stallion that is available 
when they can obtain the services of a premium or other regis- 
tered stallion at a low fee. There is much to be said in favour 
of the compulsory registration of stallions and the advisability 
of initiating legislation for the purpose is receiving attention. 

The number of stallions on the Board’s Register has increased 
progressively from 313 in 19 1 1 to 1,471 in the year under review. 
This year 103 stallions were refused registration, as compared 
with 106 the previous year, when the number registered was 
1,220. 

Of the 1,471 stallions registered this year, 768 were Shires, 
:2i9 Thoroughbreds, 167 Ponies, 131 Hackneys, 114 Clydesdales, 
48 Suffolk Punches, 1 1 Hunters, 6 Yorkshire Coach Horses, 5 
Cleveland Bays, and 2 American Trotters. 
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Of the 103 refused, 69 were Shires, 15 Thoroughbreds, 9 
Clydesdales, 6 Ponies, 2 Hackneys, and 2 Suffolk Punches. 

Fifty-nine of the refusals were in respect of stallions which 
had not previously been submitted for registration, and the 
remaining 44 related to stallions which had been accepted 
the previous year. 

The ages of the stallions rejected for registration included all 
ages from 3 to 16 (inclusive), except 10 and 12. The ages of 
those passed sound in 1913-14, but rejected in 1914-15, are 4, 
5, 6, 7, 8, 9, 10, 12, 13 and 22. A similar wide variation in the 
ages of the stallions rejected for re-registration occurred in 
19 1 3-14, which seems to strengthen the position taken up by the 
Board against the adoption of an age limit after which a sound 
horse should be given a life certificate. 

The 103 stallions referred to above were rejected on account 
of the following diseases: Whistling (30), roaring (23), side- 
bone (14), cataract (12), ringbone (8), stnnghalt (4), defective 
genital organs (4), bone spavin (4), shivering (i); whilst two 
stallions were refused on account of bad conformation. 

Sixteen appeals were made against the reports of the examin- 
ing veterinary surgeons, and it is noteworthy that only three of 
them were successful, as compared with seven out of fifteen 
appeals last year. 

The Board wish again to acknowledge the support rendered 
to their registration scheme by the principal horse societies and 
their members, and they are glad to say that the Hunters’ Im- 
provement and National Light Horse-Breeding Society, the 
Hackney Society, the National Pony Society, and the Welsh Cob 
Society are continuing the veterinary examination of stallions 
at their shows in accordance with the schedule of diseases 
prescribed by the Board. 


Genera /. — The Branch has been occupied during the year 
mainly with correspondence, inquiries and other business arising 
out of the difficulties which have been ex- 
The Work of the perienced in connection with the transport 
Commercial Control q£ agricultural produce and requisites, with 
alleged contraventions of the Fertilisers and 
' Feeding Stuffs Act, 1906, certain questions 
relating to the administration of the Sale of Food and Drugs 
Acts, 1875—190;, and offences under the Merchandise Marks 
Act, 1887. 


* This article replaces the Annual Report of the 
Branch of the Board for the year 1915 , which ^nll not be issued scpaiac]} . 
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Delay in Jransfort of Agricultural Produce and Requisites. 
— Many complaints of delay in the transit of goods by rail have 
been received, fhese delays have arisen from various causes. 
There has been a considerable increase of traffic due in part to 
the necessary requirements of the naval and military authorities 
and to the fact that the shortage of shipping and of labour on 
canals, throws an additional strain on the resources of the rail- 
way companies. In a considerable number of cases it was 
ascertained on imjuiry that the delay in delivery was not 
connected with difficulties of transport but was due to the fact 
that the consignor was not able to supply the goods. 

In the case of agricultural requisites delay might often have 
been avoided if piirchasers had ordered full truck loads. The 
advisability of ordering truck loads and placing orders in good 
time has been brought to the notice of agriculturists. 

The action taken has been directed towards securing for agri- 
cultural produce and requisites the facilities which their import- 
ance in relation to the production of food requires at the present 
time. 

Complaints have been investigated as far as possible and 
representations made to the Board of Trade, the Railway 
Executive Committee (consisting of the general managers of 
the railway companies, and appointed for the purpose of co- 
ordinating the resources of the railways in the general interests 
of the community), or to the railway companies concerned. 

In some cases special instructions have been issued by the 
Railway Executive Committee, at the instance of the Board, 
directing that precedence shall be given to certain classes of 
agricultural traffic. 

Convey ance of Fertilisers, Feeding Stuffs, Agricultural Seeds 
and Agricultural Machines. — Toward.s the end of the year 
anxiety was manifested by agriculturists as to the possibility of 
delay in the delivery of fertilisers, and it was urged that in view 
of the desirability that every effort should be made to increase 
the home production of food this traffic w^as more urgent than 
many other kinds. The Board accordingly requested the Rail- 
way Executive Committee to arrange that special attention should 
be given to the transport of fertilisers, and the Committee 
directed that such steps as were possible should be taken by the 
railway companies to prevent delay occurring in the acceptance 
and transit of this traffic. A similar communication was 
addressed to the railway companies by the Committee at llie 
beginning of the year. 

A large proportion of the complaints received related to con- 
signments of basic slag, but there are, of course, special difficulties 
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as regards tins material, ivhich is generally produced m dislnets 
where large quantities of munitions are now being mamitarturcd 

In connection with complaints as to dclavs ,n delmery of a-t,. 
cultural feedmg-stulfs the Board asewamed that pmedem-c 
next to Government traffic is, generalU- speak, m- .-mni lo 
feeding-studs for stock. ^ 

Towards the end of February complaints were received as to 
delays m the carriage of agricultural seeds, aiul, at the inslaiice 
of the Board, the Railway Executive (.omnnttee requested 
railway companies to give special facilities f, r the handling „f 
ihis traffic. ^ 

Similar action was taken in Ma)- with reiercuc : to the tran.spori 
of agricultural machines, and the railway cmiipanies were asked 
to pay special attention to this traffic also. 

Conveyance of Fruit and Returned Fruit Com- 

paratively few complaints were received respecting the transjioil. 
of the strawberry crop. The railway companies were, apparciiliy, 
able to make arrangements to cope with tlu' demands of tills 
traffic. More difficulty was experienced m rcgmrd to the very 
lieavy plum traffic and (he railway companies were upproaelied 
by the Board in certain instances of delay, 

In the case of apples and pears it was deemed advisable bi 
warn growers that m order to avoid possible inconvemeiK'e it 
would probably be well to store part of the crop, as it might not 
be possible to secure conveyance of the fruit, as picked, by rail. 

Complaints of delay in the transit d fruit enijities were 
numerous, and difficulties were enhanced by die shortage of 
carting facilities. The Board are in communication with the 
railway company principall}^ concerned as to the steps which 
might be taken by those concerned to minmnsc these delays. 

Feriilisers and Feeding Stup AJ, /pod.— During the year 
communications were received from local authorities m England 
and Wale.s as to 40 cases of alleged contravention of the Ad, 
and in 18 of these the Board Issued consent to the jnstilm 
(ion of proceedings. In 9 cases fines were imposed and in t 
the proceedings were dismissed. In the remaining instances no 
proceedings were, for various reasonSj taken by the local 
authorities concerned, 

The number of communications received from local authorities 
on this subject in 1914 was 3;, and the number of cases in which 
consent was issued was 23. 

The total number of samples taken under the Act in 1015 was 
3462. of which 628 were unsatisfacrory, as compared with 3.857 
taken in 1914, of which 610 were unsatisfactory. In England 
95 ( samples of fertilisers were taken, compared with 1,164 in 
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1914J and in Wales 13 1, compared with 174 in 1914. The 
numbers of samples of feeding-stuff s taken in England were 
2,025 in 1915, against 2,091 in 1914, and in Wales 355, against 
428 in 1914. 

Sale of Food and Drugs Acts^ iSjg-igoj . — As in previous 
years complaints were received indicating that the administration 
of the above Acts in relation to milk in some respects, and in 
certain districts, resulted in hardship to the seller of milk which, 
though containing less than the proportion of fat or solidsmot- 
fat referred to in the Sale of Milk Regulations was, nevertheless, 
genuine. The position was again considered and, after con- 
sultation with the Local Government Board, a circular letter was 
issued to local authorities suggesting that before proceedings arc 
instituted there should be a preliminary investigation into the 
circumstances, or that the producer should be given an oppor- 
tunity of making any report or explanation he may wish. A 
copy of this circular letter was published in this Jotirnal for 
December, 1915. 

The numbers of factories registered under the above Acts in 
England and Wales at the end of the year were:— Butter 
factories, 233 ; milk and butter mixture factories, 7 ; margarine 
factories, 27 ; and margarine cheese factories, 5. The inspection 
of these factories has been continued so far as circumstances have 
permitted. 

Merchandise Marks Acts^ iSSj-iSg ^. — Various cases of sus- 
pected contravention of the Merchandise Marks Act, 1887, in 
respect of agricultural produce, came under notice during the 
year and were investigated by the Board's Inspectors. 

Nine prosecutions were instituted for the misdescription of 
imported meat as English or Scottish, and five for the misdescrip- 
tion of imported tomalocs as English. Proceedings were also 
instituted in a case in which imported lioney w'as described as 
Cambridgeshire. Fines were inflicted in all cases. 

In an appeal to the farmers and occupiers of land in England 
and Wales, issued in September, 1915, Lord Selborne said - 

“As Minister of Agriculture in this 
How to Increase the “present time of War, I desire to appeal to 

Production of Food who live by the land to assist your 

During the War.* “King and Country by producing as much 
"food as possible on your holdings in tlic 
"coming year. It is always a wise precaution for a nation at 

* This article ii; a repri t of Special Leaflet K . .Sfi. ^hich was drafted by a special 
committee of the Welsh Agricultural Council in conjunction with the Agricultural Com- 
missioner for Wales, and the Board desire to give it the widest possible publicity in the 
Principality. 

The Lpfiflet is especially intended for distribution in Wales, and copies will 
not he sent to subscribers to the Journal without special application. 
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“war to provide as much food as it can within its own borders. 
“ You must remember that this war has to be fought with money 
“as well as men, and every additional pounds worth of food 
“ which you can grow means a reduction in the quantity to be 
“ purchased from abroad, and is, therefore, a direct contribution 
“to victory. 


“I ask you for your part to devote all your energies to the 
“task that is set before you, and I am confident that I shall 
“not ask in vain.'’ 

The Welsh Agricultural Council at a meeting held in 
December last recommended the Board of Agriculture and 
Fisheries to issue a special leaflet containing suggestions as to 
how Welsh farmers might assist in increasing the production 
of food during the war, and this recommendation was approved 
by the Board. ^ 

The Council now desire to draw the attention of Welsh farmers 
to the following suggestions 

(l.) More Attention should be Paid to the Care of Crass Land.— 

Experience has shown that much comparatively inferior grazing- 
land can be greatly improved by dressings of basic slag, from 
6’ 10 cwt. per acre being recommended. The Council have no 
hesitation in recommending very strongly that farmers should 


greatly increase their use of this manure. 

The removal of surplus herbage by thorough grazing or other 
means, before the slag is applied, is of great importance. In 
cases where the fields are covered with a thick mat of bent grass, 
an effort should be made to drag out the bent with a toothed 
harrow or some other tined implement before the manure is 
applied. Deterioration has often been proved to be due to the 
practice of taking hay repeatedly 3 ear after year, especially when 
the hay is cut too late in the season, this practice leading to 
great excess of Yellow Rattle, Yorkshire Fog and other weeds. 

(2,) Artificial Manures should be more Extensively Used — Of an 
area of about 2,977,000 acres of arable and grass land (excluding 
mountain and heath) in Wales, little more than about 343,000 
acres are under oat.s, wheat and barley. Tven if the area uncer 
grain crops is not extended the yield per acre could be suo- 
stantially increased by the more general application of artificia 
manures. Dressings of from i cwt, to i cwt, of sulphate of 
ammonia, and i to 2 cwt, of superphosphate or * o) 3 c 
of basic slag per acre have been found very 
ings similar in character, but slightly more 1 eui t lan . icbc, 
may be recommended for corn when taken after anotiier corn 
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crop. Artificial manures are equally effective when applied to 
potatoes, roots, hay and forage crops. In Wales it is of special 
importance that all land under hay should be liberally manured. 

Certain leaflets issued by the Board, a list of which can be 
obtained on application, give detailed information and directions 
relating to this matter. Farmers may also receive advice on 
matters relating to manures and soils from the Adviser in 
Agricultural Chemistry, University College of Wales, Aber- 
ystwyth (for the Aberystwyth area), and the Adviser in 
Agricultural Chemistry, University College of North Wales, 
Bangor (for the Bangor area), either directly or through the 
County Agricultural Organisers. 

In connection with manuring, efforts should also be made to 
prevent waste of liquid manure or of any of the farmyard manure 
produced at home. Near the coast all the seaweed available 
should be used as manure. The attention of farmers is also 
drawn to the need of lime on much of the land in Wales. 
Farmers are urged to consider the advantages of co-operation 
111 the purchase of manures as well as of feeding-stuffs. 

{3.) New Varieties and Change of Seed. — Farmers are strongly 
urged to use new and improved varieties of oats, potatoes, etc., 
experience having shown that the produce of the land may be 
very largely increased in this way. It is also suggested by the 
(Council that farmers .should consider tlie advisability of change 
of seed in connection with cereals, and, particularly, potatoes. 
The benefit in the case of cereals which follows a change of seed 
from an early to a less early district is, independently of change 
of variety, often substantial. In the case of potatoes, efforts 
might be made to procure Scotch “seed,’' Irish seed potatoes, 
il well selected, also frequentl}^ do well in Wales. 

(4.) Crass and Clover Seeds.— More attention should be paid 
to the purchase of grass and clover seeds. The rye grasses, 
cocksfoot, red clover, and Dutch clover commonly bought arc 
frequently very unreliable. The rye grasses and cocksfoot so 
largely employed are often of poor bushel weight. Italian rye 
grass frequently contains from 10 to 30 per cent, of perennial 
rye grass, which would give to an inferior sample a quite fictitious 
bushel weight. Much of the red clover on the market is of South 
American origin, and this does not succeed so w'ell in Wales as 
samples of British growth. Cheap samples of white or Dutch 
clover are often almost w'orthless, and consist largely of trefoil, 
suclding clover and weeds, Reliable samples cannot be 
purchased under u. 9^/. to 2 s. per lb. For further particulars 
on the subject see others of the Board’s leaflets. 
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Seeds can be tested for farmers in the Aberystwyth College 
area by the Adviser in Agricultural Botany, University College 
of Wales, Aberystwyth, and in the Bangor College area by the 
Adviser in Agricultural Botany, University College of North 
Wales, Bangor. Arrangements have also been made by the 
Glamorganshire Education Committee by which farmcics resident 
in that county may have their seeds tested at the University 
College, Cardiff. 

(5,] Wherever possible Catch Crops should be Crown. -- A catch 
crop is a crop taken between two ordinal'}' crops in a rutation. 
Mustard, vetches, rye, rape, etc,, cun be successful!}' grown as 
catch crops m many parts of Wales. Where these or other catch 
crops are grown, they add materially to the stock-keeping 
capacity of the farm. 

(6.) Leguminous Crops and Linseed. — Whether a.s catch crops 
or otherwise, every effort should be made to extend the 
cultivation of leguminous crops, as these answer the double 
purpose of supplying valuable produce and enriching the soil. 

The practice which was once coiiinion on mai)}- Welsh farms 
of growing linseed for hom.c use should be revived, as it is one 
much to be recommended under present circumstances. 

(y.) More and Better Quality Stock should be Reared.— 1 he advice 
that more stock of better quality should be reared dues not 
necessarily mean less cultivation. 

Wherever possible, advantage should be taken ul tlie Boards 
Live Stock lmpro\'enicnt Sclieme. In the case of horses, no 
sire should be used that does not hold a certificate of soundness 
from the Board of Agriculture and hishcries for the }'ear m 
which it is proposed to use hmi. 

The Council rccoininend that pigs should be more gcncrall}’ 
kept. It is perhaps not sufficicnll}' realised that there is a 
quicker and more prolitable return on capital to be had from 
pigs than from any other class of farm stock, except perhaps 
poultry. In this connccUon the Board’s Special Lcatlet No. 
(The Use of Forage Crops tor Pig Feeding] may usefulL he 
consulted. 

( 8 .) Efforts should be made to Increase the Production of Cheese. 

Cheese has special value as a food, and tlie Council are of 
opinion (hat there arc man\' districts in \\ a'es wncrc niorc 
cheese might be niade with advantage {sa Special l.callrt Xo. 41. 
The Importance of Prodndup more Cheese'. Special arrange- 
ments have been made bv the Board for giving assi>fan(;c to 
local authorities in connection vitli the formation of ora 
cheese-makuig- classes. Fanners may receive infonn.ation as to 
these through the County Officers. 
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(9.) Poultry-keeping should be Extended. ~ There is here a 
source of food supply that can be largely increased without 
interfering to any extent with the normal stock-carrying capacity 
of the farm. Not only might the numbers of poultry kept be 
increased very considerably, but by keeping well-selected birds 
the egg production can be enormously developed. When it 
is stated that by selection of a good breed, and good strains of 
that breed, the number of eggs per hen can be increased 
probably 100 per cent., and that without increasing the cost of 
feeding, it is evident that there is great room for improvement. 

i he Board have recently established a scheme for the develop- 
ment of poultry production in Wales, including the provision of 
incubating stations for North Wales, and egg-distributmg stations 
for each county in Wales. Day-old chickens from pure strains 
will be sold from the following incubating stations to residents 
in Denbigh, Flint, Anglesey and Carnarvon, at a price not 
exceeding 4^. a dozen, carriage forward. Communications in 
reference to this part of the scheme should be addressed as 
follows : — 

Anglesey . . . . Miss M. Stanton, Lledwigan, Llangefni 

Carnarvon . . . . Mr. John Rowlands, Madryn Castle 

Farm School, Pwdlheli. 

Denbigh and Flint . . Miss M. Black, Llcweni Hall Dairy 
School, Denbigh. 

Sittings of 12 eggs from pure-bred hens will be sold, from 
the I St December to the 30th April in each year, by each station 
holder to cottagers and small holders resident m the county at 
2J. per doz. including the provision of a suitable box for 
packing, carriage to be paid by the purchaser. Infertile eggs 
(if returned, carriage paid) will be replaced. A list of the egg 
distributing stations in each county, with forms of application 
for sittings, may be obtained from the County Officers shown 
in List I."^ 


While the Board will be glad to give assistance in connection 
with any of the matters referred _tc in this leaflet if they arc 
communicated with directly or through the Agricultural Com- 
missioner for Wales (at his office at 30, Pier Street, Aberystwyth), 
farmers are strongly urged to make use of the facilities provided 
by the Colleges and Agricultural Institutions for giving expert 
assistance and advice. Communications should be sent either 
direct, or through the County Officer shown in List to the 
Professor of Agriculture, University College of Wales, Aber- 
ystwyth (for the counties of Brecon, Cardigan, Carmarthen, 


* Not here printed. 
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Glamorgan, Monmouth, Merioneth, Montgomery, Pembroke and 
Radnor), and to the Professor of Agriculture, University College 
of North Wales, Bangor (for the counties of Anglesey, Carnarvon, 
Denbigh and Flint). Communications relating specifically to 
seeds, manures and soils may be sent direct to the Advisers m 
these subjects as indicated above. 

Farmers in the counties of Carnar\'on and Monmouth should 
also take advantage of the services of the staffs of the Madr)'n 
Castle Farm School, Pwllheli, and of the Monmouthshire 
Agricultural Institution at Usk. Conimunicaiions should be 
addressed to the Principal in each case. 

Communications with respect to the iinprovcmciit of live stock 
(horses, cattle and pigs) should be addressed to the Live Slock 
Officer, University College of Wales, Aberystwyth (for the 
counties of Brecon, Cardigan, Carmarthen, Glamorgan, .Mon- 
mouth, Pembroke and Radnor), and to the Live Stock Officer, 
University College of North Wales, Bangor (for the counties 
of Anglesey, Carnarvon, Denbigh, Flint, Merioneth and 
Montgomery). 

A War Agricultural Committee has been established in each 
county in Wales for the purpose of assisting farmers m 
connection ^^’ith any problems or difficulties whlcli ma)- confront 
them in their efforts to maintain or increase the production ot 
food during the war. Difficulties encountered in the purchase 
of seeds and manures, or in the sale of produce, or with regard 
to the supply of labour, should be at once communicated to the 
Secretary of the War Agricultural Committee for the County 
{See List II.).^ 

Farmers can play no more patriotic part in the present national 
crisis than by doing their utmost to increase tlie home production 
of food By so doing they diminish the demand for foreign pro- 
duce, and thereby help to conserve the resources of the nation. 

Some of the suggestions made m this Leaflet have been taken 
from Leaflet No. 31, issued by the Board of Agriculture for 
Scotland. 


In view of the importance of using every effort to gro^v 
heavy crops during the war, it is hoped that farmers, m then 
own interests and in those of the nation 
The Use of generally, w.ll avail themsehes vvnhout 
Snlphate of Ammoma delay of the present opportunitj' ol oblain- 
as Manure, mg ample supplies of sulphate of amn.onia 
fnr OTrlno- use, The following figures, based 
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on the Board’s Returns for the London Market, show that 
sulphate of ammonia, in common with other manures, has 
advanced considerably in price since the outbreak of 
war : — 
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Against the 29 per cent, rise in the price of sulphate of 
ammonia must be set the proportionately greater increase in the 
value of the principal farm crops. 


In tlie rollowing statement, based on recent field experiments, 
an attempt is made to show the average increase in the various 
crops, and the value of such increase, that may be expected 
from the use under suitable conditions, of i cwt. of sulphate of 
ammonia per acre. The crops have been valued at prices con- 
siderably under those now ruling in the London and other 
markets : — 


4^ bush. (« 555. per qi, . . 

,, straw, 5 cwt. Ql 40s. per ton 
Barley, 6| bush. 30.V per qr, . . 

,, straw. cwt. (5. 305. per ton 
Oats. 7 bush. @ 305. per qr. 

„ straw, 6 cwt (u, -105. per ton 
R^-e -grass hay, 10 cwt. (0 100s. per ton 
Meadow hay, 8 cwt (h. 90s. per Ion 
Mangolds. 32 cwt. v, 12s, bd. [ter ton 
Potatoes, 20 cwt. (d, 60s. p(.‘r ton. . 
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Consideration of the foregoing figures shows that there is 
ample ]ustification for the liberal use of reliable manures at the 
present time. 


* Average of Hull, Newcastle and Newport Markets, 
t ,, Hull, Liverpool. Widnes and Bristol Markets, 

t ,, Hull and Newcastle Markets. 
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Of the two chief classes of manures, nitrogenous and plios- 
phatic, the former are usually the more elfecli\'c in increasing 
the yield of the crop. Where nitrogen is given freely, whether 
m the form of dung or an artificial fertiliser, it is^lesirable. 
however, to effect a proper “ balance ” by appUing a dressing 
of superphosphate (or, in some cases, basic slag, bone rnea! nr 
mineral phosphate), 'i'his prevents undue rankness, Ini^iens 
maturity, and improves the quality of the produce. 

In certain districts it may be possible to obtain intn-gen in 
the form of nitrate of lime or calcium cyanamide at a somewhat 
cheaper rate than in the form of sulphate of ammonia, but, for 
general purposes, the lastniamed fertiliser will usually be the 
most suitable and its use is recommended. 

To obtain the best results with sulphate of ammonia it should 
be incorporated with the soil as far as conditions will allow. 

The following arc examples of manurial dressings (per acre) 
suitable, in average circumstances, for the crops mentioned 

W/icaL — I to 1 1 cwt of sulphate of ammonia, applied before 
harrowing the wheat in spring. 

Barley. — | to 1 cwt, of sulphate of ammonia and 2 (wt. of 
superphosphate, applied at seed time and harrowed in. 

Oats. —i to i|- cwt. of sulphate of arnmorna, and 2 cwt. of 
superphosphate applied at seed time and harrowed m. 

Hay (Rye- grass and Clover ).~\ cwt. of .sul])haie of ammonia 
and 3 cwt of superpho.sphate applied m i\larch. li clover 
predominates in the mixture, sulphate of ammonia should 
be reduced to f cwt. 

Hay ( Meadow )~\ \ cwt. of sulphate of ammonia and 3 cwt. 
of superphosphate applied in March. 

Pasture, Beans, Peas, Lucerne, Sainfoin, Vetch Mi.xlure.— 
I cwt of sulphate of ammonia an.d 5 cwt. of superphosphate. 

Mangolds. — 

With Diing.—i cwt. of sulphate of ammonia, 4 rwt. of 
superphosphate, 4 mvt of salt, applied in the drills; 

I cwt of sulphate of ammonia or nitrate of soda applied 
after thinning, 

Without Diing.^\\ cwt, of sulphate of ammonia, 6 cwt. 
of superphosphate, 4 cwt. of salt, applied before the seed 
is sown ; I cwt of sulphate of ammonia or nitrate nf soda 
applied after thinning. 

Sivedes, Turnips, Kale, Rape . — 

With Dung.—l to I cwt, nf sulphate nf amjuoiiia ami 4 i wt 
of superphosphate applied in the drills. 

Wilhcttt Dung.- I to I f'vt, of sulphate "i annnonu, .and 
6 cwt of superphosphate applied before the seed is sown. 
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Potatoes . — 

With Dung. — I cwt. of sulphate of ammonia and 4 cwt. of 
superphosphate applied in the drills. 

Without Dung—{Mit.x ley) 2 cwt. of sulphate of ammonia 
and 5 cwt. of superphosphate applied in the drills. 

Phosphattc Manures for Use along with Sulphate of 
Ammonia. — In purchasing superphosphate preference should be 
given to the cheapest form, per unit of soluble phosphate, usuall)' 
the 35 per cent, quality. Three cwt. of superphosphate 35 per 
cent contains the same amount of soluble phosphate as 4 cwt. of 
superphosphate 26 per cent,, and by using the former a saving 
is effected in respect of both carriage and handling. Super- 
phosphate is, generally, the best form of phosphatic manure for 
all arable crops, and it may be mixed with sulphate of ammonia 
before application. Basic slag (which must not be mixed with 
sulphate of ammonia) may be substituted for superphosphate 
in a district of ample rainfall and when the land is deficient in 
lime and rich in organic matter ; otherwise it should be preferred 
only when the price per unit of citric soluble phosphate is 
considerably lower than the corresponding price of water 
solublc phosphate in superphosphate, (At the time of writing 
the cost, at London, of one unit of citric soluble phosphate m 
basic slag is 2s. as compared with 2 s. for one unit of 
water soluble phosphate in superphosphate, 35 per cent., and 
the latter is to he preferred except for soils deficient in lime.) 

Where difficulty is experienced in obtaining a sufficient siipph- 
of either superphosphate or basic slag, a mixture of superphos- 
phate and a finely-ground soft mineral phosphate may be em- 
ployed instead ; no more mineral phosphate being used, for 
general purposes, than is absolutely necessary. For grass and 
turnip land, rich in organic matter and situated in a rainy dislrit:!, 
a dressing of ground mineral phosphate may take the place of 
either superphosphate or basic slag. 

Another method of supplementing the supply of superphos- 
phate IS to mix it with bone meal or steamed bone flour, which- 
ever is cheaper. (The unit price, in London, of insoluble phos- 
phate at the present time is \s, iid. in bone meal, iiL^. in 
steamed bone flour and is. (yd. in raw mineral phosphate). 

The current unit prices and notes on the uses of manures are 
published monthly in the Board’s Journal (see pp. 1281-5). The 
subject of manures and manuring is dealt with in some detail in 
several of the Board’s leaflets, copies of which may be obtained 
free of charge and post free on application to the Secretary, 
Board of Agriculture and Fisheries, Whitehall Place, London, 
S.W. 
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Of the chief food ingredients required by plants only three, 
VIZ., nitrogen, phosphates and potash, have to be applied d.recti; 

in the form of manure. Farmyard manure 

The Manuring of contains all tliree, but artificial fertilisers 
Cottage Gardens and usually contain only one or two of the 
Allotments. * necessary ingredients. 

A fourth substance, lime, is required, not 
so much as a plant food as on account of its action on the soil. 

For information as to the principles of manuring and the 
propenies of the^different fertilisers, readers are referred to the 
Board’s Leaflet No. 72 [The Purchase of Artificial Manures). 

Farmyard Manure.~~lht manure 'at the disposal of the 
cottager and allotment holder is often poor in quality, as eono 
pared \\ith farmyard manure made in well-constructcd cattle- 
feeding yards. It is apt to contain too much straw, or other 
litter, and too little of the animal excreta. In view of the bulk 
of material applied, therefore, the crop returns obtained from its 
application are often disappointing. 

When the manure has to lie for some time in a heap before 
application it should be covered with about C in. of soil in 


order to preserve the fertilising material, 

In the case of heavy soils tlie manure is best dug in during 
autumn and winter; in the case of light soils this should be 
done in spring, some time before cropping. 

The undecayed portions of the manure should preferably be 
used for the green crops (cabbage family), the more completely 
decayed portions for the root, fruit and flower crops. 

An average market-garden dressing of manure would be 
about 2|-3 cwt. per rod (30^ sq. yd,), A large barrow-load of 
moderately decayed manure will usually weigh about i cwt. 

Where the full dressing of ordinary manure cannot be obtained, 
artificial manures, as indicated below, may be applied with 
advantage. 

Potatoes . — Wdrere the crop is grown on the flat, sulphate of 
ammonia should be applied on the surface just before the first 
earthing up, at the rate of oz. per sq. yd. (i lb. per rod, or i | cwt. 
per acre), Where potatoes are planted in drills the sulphate of 
ammonia may be applied in the drills at the time of planting. 

Superphosphate of lime should be applied at the rate of 
oz. per sq. yd. (3 lb. per rod, or 4]- cwt. per acre), and may 
be forked in lightly before planting on the flat, or applied in 
the drill at the time of planting ; or, superphosphate and steamed 


* This article is a Reprint of Special Leaflet No_56,,just issued, copies of 
which will not be sent to subscribers to the Journal without special application. 
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bone flour may be mixed m equal proportions and applied when 
planting at the same rate as in the case of superphosphate alone. 

Cabbage Family. — All the members of this group respond 
to applications of nitrogenous manures. 

Sulphate of ammonia should be applied at the rate of oz. 
per sq. yd, (i-i^ lb, per rod, or i|-2 cwt, per acre) before the 
first earthing up, or as soon as growth starts. 

Where cabbage crops are slow in “ hearting,” and turnip crops 
refuse to “bulb,” phosphates are usually deficient. 

Superphosphate should be applied, alone or in combination 
with steamed bone flour, at the rate of i oz. per sq. ) d. (2 lb. 
per rod, or 3 cwt. per acre) at the lime of planting, or before 
the first earthing up. 

In inland districts, where allotment crops on light and medium 
soils are liable to suffer from drought, salt is very helpful and 
will usually increase the crop, It should be applied at the rate 
of I oz. per sq, yd. 

Pea and Bean Family. — Crops belonging to the pea and bean 
family can usually provide themselves with sufficient nitrogen. 

A mixture of superphosphate and steamed bone flour, in equal 
proportions, should be applied to the ground before or after 
sowing the seed at the rate of i oz, to 4 yd. in length of drill. 

The manure should never be sown in the bottom of the drill 
so as to come in direct contact with the seed. 

Onions, Leeks and Celery. — Sulphate of ammonia should be 
applied at the rate of | oz. per sq. yd. (i lb. per rod, or i-| cwt. 
per acre), with superphosphate and steamed bone flour, mixed in 
equal proportions, at the rate of i oz. per sq. yd. On light soils, 
liable to dry out, salt may be given with advantage (i oz. per 
sq. yd.). 1 hese crops should all be manured in the early stages 
of growth. 

Carrots, Parsnips and Bed. — Sulphate of ammonia should be 
applied at the rate of \ oz, per sq. yd. after singling. Super^ 
phosphate and steamed bone flour, mixed, at the rate of i oz. 
per sq. yd, should be applied before sowing the seed. On dry 
soils, I oz. of salt per sq. yd. may be applied before drilling. 

Lettuce, Spinach and Radishes. — These are greatly helped 
by applications of sulphate of ammonia, which should be applied 
at the rate of \ oz. per sq. yd., in the early stages of growth. 
Where radishes do not “bulb” readily, superphosphate, at the 
rate of i oz. per sq, yd. should be applied to the soil before 
sowing, 

Where the soil is known to be overstocked with organic matter 
(containing nitrogen), producing s very rank growth of leaf, the 
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sulphate of ammonia should be withheld. 'Fins rcscrvalwni 
applies to all the crops dealt with iii this article. 

Liquid Manure for Fruit and Flower Lroi>s . — One \)i\k of 
poultry manure or i peck of sheep droppings placed m a 
cask and filled up with water wilh after standing 24 hours, make 
an excellent liquid manure if applied while fruit is swollmg 
and, in the case of flosvers, while the blooms are opening ; : gal 
per sq yd. should be applied weekly. 

Where the above materials cannot be obtained, J lie Milplntic 
of ammonia and i lb. superphosphate in jO gal. of w.iter will 
make a safe liquid manure, which may be applied at the rate 
of 2 gal. per sq. yd 

General Considerations --Uvt recoinmeiulaliuns made aii-oe 
are drawn up to meet the conditions now existing with regard 
to the supply of chemical manures. Potash salts are hardly 
obtainable, but wood ashes, which contain potash, should be 
collected and applied at the rate of i 07. per sq. yd. to soil m 
which potatoes, peas, beans, carrots, parsnips and onions arc to 
be grown. The richest ash is produced by hedge clippings, 
prunings of fruit bushes, nettles and coarse-growing weeds burnt 
before they are fully ripened. The ash of timber may contain 
little potash. Asti must be collected as soon as possible afler 
burning, as rain quickly washes out the potash. 

Recent experiments tend to show that members of the 
cabbage family can avail themselves of the stores of potash 
already m the soil to a greater extent than most other crops, and 
this circumstance should be borne m mind wlnle potash is scaire. 

On heavy soils, and soils rich m organic matter, basic slag 
may replace superphosphate, particularly in districts with a good 
rainfall. The quantity used should be from one and a half times 
to twice as much as is recommended in the case of super- 
phosphate. , ^ . 

The present prices of the manures referred to m this ar.irle 
are about as follows, when bought m quantities of i ton .i 


more 


Per ton. 
I 5. d. 


Sulphate of Ammonia 20 per ce 


nt. of Nitrogen 


Superphosphate 


35 per cent. 
Phosphate?. 


Steamed Bone Flour 
Basic Slag . > 


I per cent. Nitrogen anclj 
60 per cent. Insoluble- 7 0 
Phosphates. ' 

20-^0 per cent, of total 1 M 
Phosphates to 2 10 


0 


0 

0 

0 

0 


Agricultural Salt 
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Allotment holders should order their manures co-operatively 
so as to save on the carriage and secure the advantage of the 
lower prices at which dealers are prepared to quote for 
considerable quantities. 

The prices charged for small quantities of i cwt. or less vary 
very much with the district and the cost of carriage from the 
nearest manure works. 


Auiumn Wheat . — Land which has received 10 loads or more 
of dung per acre for wheat seldom receives further manuring 
m spring, nor, in the case of land in good 

The Manuring of condition would manure be used after a 

Corn in the Spring root crop or a good clover root The 
of 1916,* present need, however, for producing as 
much wheat as possible is so important that, 
even in such cases as those mentioned, the young crop sliould 
be closely watched and prompt aid given if necessary. In the 
case of most crops (including crops on poor land dressed with 
sulphate of ammonia in the late autumn) the farmer should make 
up his mind that a top-dressing is desirable this year ; for, in view 
of the probable price of wheat, there is every likelihood that 
suitable dressings of artificial manures will be unusually 
profitable. 

The most important manurial element for wheat is nitrogen, 
which as a rule this year will be best applied in the form of 
sulphate of ammonia. From i to cwt. per acre, according 
to circumstances, should be given as soon as the risk of severe 
frost is past. If more than i cwt. is applied, it is desirable to 
give the manure in two dressings at an interval of not less than 
a fortnight. The later dressing should usually be applied before 
the beginning of April in the Eastern Counties and South of 
England. If sulphate of ammonia is skilfully used, as much as 
1 1 cwt per acre may be profitably used in spring. With a view 
to hastening maturity, and improving the quality of straw and 
grain, about 2 cwt. per acre of superphosphate might be applied 
any time in March to land needing phosphates. 

Spring Wheat . — Unless the soil is highly fertile it will, as a 
rule, be desirable to apply some artificial manure for spring wheat, 
with the two-fold object of encouraging growth and hastening 
maturity. A dressing of i cwt. to cwt. of sulphate of ammonia 
and, on poor land, 2 to 3 cwt. of superphosphate per acre, will 
usually suffice. The manure should be applied before the final 

* Reprint of the revised edition of Special Leaflet No. 23, copies of 
which can be obtained tree on application. 
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harrowing^ or superphosphate alone may be applied at that time 
and I cwt. to cwt of sulphate of ammonia may be top-dressed 
in the first half of April. If the spring is wet, and the young 
wheat IS yellow and backward towards the middle of April, a 
nitrogenous manure will certainly prove useful. 

mangolds or other roots which have been 
liberally manured with dung and artificials, or after turnips which 
have been folded, fuither manuring will usually be unnecessary. 
After a white straw crop, or if m any circumstances manuring is 
considered desirable, -J cwt. to i cwt. of sulphate of ammonia 
and 3 cwt. of superphosphate per acre should be well mixed and 
harrowed into the land at seed time. 

Where barley is liable to lodge, the nitrogenous manure .should 
be reduced to half the quantity or be omitted, 

Oats . — In the later districts where the growing of spring 
wheat would be attended with risk, and in all districts known 
to grow oats satisfactorily, farmers would be well advised to 
devote particular attention to securing a heavy crop this year. 
After pasture of good quality no manure may be necessary, but 
after most other crops, it will probably pay well to apply manure 
unless the land is in a high state of fertility. In most climates 

1 to I cwt. of sulphate of ammonia eitlier alone or mixed willi 

2 cwt of superphosphate and applied at seed time, should give 
satisfactory results. In late-ripening districts, or on deep, pro- 
ductive land, a smaller quantity of sulphate of ammonia should 
be used, On light land, particularly in the diier districts, or ii 
in any circumstances it seems necessary to help a weak plant, 
a top dressing of llo cwt. per acre of nitrate of soda may take 
the place of sulphate of ammonia. The application of nitrate of 
soda should not be too long delayed after the plant is up, or 
ripening will be retarded. It should usually be applied when 
the crop is 3 to 4 in, high. 

Straw.—\\\ addition to increasing the suppl)' of home-grown 
grain, the use of suitable manures provides llie farmer with more 
straw. The importance of this under present conditions can 
hardly be over-estimated. A bulk}- straw crop helps to suppress 
weeds, and thus saves labour in connection with future crops. 
Straw is a valuable substitute for hay, whicli at present is being 
largely sold off the farm, and it is the best means at the farmer’s 
disposal of increasing and conservung the manure heap. In the 
event of a shortage of roots, straw “chaff is practical!) indis- 
pensable. For fodder purposes, oat straw is undoubtedly the 
best. In this connection it is worthy of note 'that the stiff- 
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strawed varieties, which stand manuring best, can be improved 
in palatability by fairly thick sowing without serious risk of 
“ lodging.*' To the same end, a stout-strawed variety is some- 
times sown in mixture with one of the hner-st rawed kinds. 
Further information on this subject is contained in Special 
Leaflet No. 47 (The Use of Straw for Fodder). 


Prices.— On account of the wide variation in prices of the 
same article of food at different markets it has been found 
necessary again this month to compile lists 
Notes on Feeding of prices per food unit for each separate 
Stuffs in March : niarket. Idie tables are, therefore, set out 
the exactly the same plan as last month. 

Institute, Cambridge 0 ^^ the whole, prices per food unit are 
University. within a penny of the prices of last month, 
the majority of foods showing a reduction. 
Maize, maize meal and Burmese rice meal have risen in price 
and English oats have remained at their former level ; other- 
wise, starchy foods have fallen by from ^d. per food unit in 
the case of Argentine oats to 2 l~d. in the case of wheat pollards. 
Notable advances in cost per food unit are Egyptian rice meal 
Burmese nee meal {'^d.), malt culms (2\d), English dun 
peas (id), and Argentine maize Chinese beans are 

cheaper by 2\d., English maple peas by and Icgyptian 
cotton seed by i\d. 

Thanks are due to Professor R. G. White, University College 
of North Wales, Bangor, and Mr. G. H. Garrad, Wye College, 
for information as to the use of palm-nut kernel cake for sheep. 
In their hands this feeding-stuff has proved a safe and useful 
food for fattening sheep. Several other correspondents have 
been good enough to send information on various points. 

Suggested Rations for March. — For Horses . — Tlie difficulty 
mentioned last month of working out a cheap and satisfactory 
ration to replace oats for horses, on account of the high price of 
all starchy foods, is accentuated this month by the rise in price 
of rice meal The following mixture is suggested : — 


Dried brewers' grains . . . . . , 4 Ib. 

Bran, pollaids, sharps or middlings, whichever 

is cheapest , . , . , . . . 4 ,, 

Linseed cake . . . . , . . . 2 ,, 

Crushed beans . . . . , . . . i „ 


This mixture is richer than cats in protein, and has rather a 
higher feeding value. Eleven pounds of it should be used to 
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replace 12 lb. of oats The proportion of straw chaff may also 
be increased, and the diet will be Improved by the addition of a 
few mangolds. 


Table I, 




Approximate price 

per ton at the 



Mi;.- 


fiid ol Pebniary, 




I' ceding St 1.1!. 









Units 









Lf>ntl(..i)i 

Liver[)r)ol. 

linli 


Bristf)! 




i s. d . 

/ d . 

L 

d . 

/■ .<< d . 

Soya Bean Cake . . 

I22'3 

ri 16 3 

Id 30 

II 3 

0 




Decorticated Cotton Cake 

I26'3 

1216 3 

13 30 





Indian Linseed Cake 

I23’I 

1213 9 

13 ->0 





lunglish Linseed Cake 

120 -I 

13 2 6 

13 13 (1 


0 

IT 12 

6 

Bombay Cotton Cake 

65 '3 


10 7 6 

10 0 




Egyptian Cotton Cake . . 

71-9 

10 0 0 

10 10 0 

10 7 

6 

10 12 

6 

Coconut Cake 

102-6 

10 12 6 

10 15 0 






Palm-nut Kernel Cake . . 

’5 

9 10 0 

9 5 ( 




9 1: 

6 

Ground-nut Cake . . 

^-LL2 

’12 0 0 

11 DO 

12 0 

0 

11 17 

6 

English Beans 

99'5 

Tl 17 T L 

1 4 0 0 

12 4 

3 

12 12 

8 

Chinese Beans 

lOI -2 

9 n 4 

12 2 S 



- 


English Maple Peas 

97 '2 

M 4 5 

— 

14 6 

8 



English Dun Peas 

97-2 

12 13 4 

— 

14 u 

0 

— 


Calcutta White Peas 

97 '3 

W 2 3 

— 





American Maize . . 

93 'S 

13 I 4 

12 12 D 

— 


— 


Argentine Maize . . 

94-2 

1228 

12 10 2 

12 S 

(> 

12 (} 

8 

Maize Meal 

86-3 

13 0 0 

1312 0 

L3 2 

6 

12 M 

0 

Maize Gluten Peed 

1 2 1 -6 

ri 00 

— 



12 ]t> 

0 

Maize Germ Meal 

99 ‘2 

1200 

13 0 0 

— 


12 12 

6 

English Feeding J^arley . . 

83-0 



] 5 2 

3 

12 12 

0 

English Oats 

73 '4 

1200 

12 S n 

Id 0 

0 

n ij 

4 

Argentine Oats 

73 ‘4 

1 1 1 9 6 

1 0 7 

-- 


II iq 

h 

Malt Culms 

bo'o 

812 6 

9 0 0 

S 0 

0 

8 2 

0 

Brewers' (bains (dried) . . 

-'^ 4 '5 

; y 0 0 

— 

8 10 

0 

0 10 

0 

,, (wet) .. 

21 ’1 

I 7 0 

— 

I 10 

0 

— 


Egyptian Rice Meal 

7S7 

13 0 

— 

ro 17 

6 

10 15 

0 

Burmese Rice Meal 

78 7 

1200 

] 0 10 0 

— 


.... 


Wheat Middlings . . 

93 '4 

10 2 6 

— 

10 0 

0 

Tl 

f) 

Wheat Sharps 

86-3 

10 5 0 

10 10 0 

3 

u 

10 5 

0 

Wheat Pollards . . 

8r -0 

— 

9 7 0 

— 




Wheat Bran 

7 7 '3 

9100 

9 .3 

q JO 

0 

9 2 

6 

Wheat Bran (broad) 

19' 9 

10 3 0 

10 U D 

10 3 

0 

9 12 

0 

Feeding Treacle .. 

Oo -0 

9 iS 9 

1013 C) 

— 


— 


Linseed 

1 33 ’5 

20 1 7 4 

26 0 0 

22 12 

4 

20 17 

4 

.. Oil.. 

250 0 

45 0 0 

48 0 0 

43 10 

0 

49 13 

7 

Egyptian Cotton Seed 

ioS'6 

14 0 0 

— 

14 10 

0 



Brazilian 

lO-J'O 

— 

— 

— 




Cotton Seed Oil . . 

250 '0 


33 






* 2nd grade, iio 5s. ^ Porter grains (London). /8 15?. 

; ,, ,, ros. Porter grains (London), ii .fi. 


For illicit Coius.—T\\t rations suggested last moiitli may be 
continued, but Ration IF may be made cheaper bv the substitu- 
tion of tail corn for rice meal Tile cheapest ration for mikli 
■'ows which has come under notice is a very large iillonance Oi 
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roots — mangolds— with usual quantities of hay and strav/, and 
no concentrated food except ground-nut cake. 

The following ration has been worked out on these lines for a 
cow of 10 cwt live-weight, giving 2 gal. of milk per day : — Man- 
golds, 84 lb. ; hay, lO lb. ; straw, 10 lb. ; and ground-nut cake, 
2 lb. For each extra gal. of milk per day above 2 gal. the 
diet should be increased by i | lb. of ground-nut cake, but the 
whole amount of ground-nut cake should not exceed about 4 to 
5 lb. per head per day. If the milk yield exceeds 3 gal. the 
allowance per extra gal. should be i lb. of ground-nut cake, i lb. 
of dried grains, bran or other food of that kind. 

Table II. 

Prices per Food Unit, London. 



5 . 

d. 


c. 

d. 

Brewers' grains (wet) . . 

I 


Wheat bran (broad) 

2 

6| 

Ground-nut cake 

I 

71 

Argentine maize 

2 

7 

Maize gluten feed 

I 

9| 

Egyptian cotton seed . . 

2 

7 

Chinese beans 

I 

io| 

English dun peas 

2 

7i 

Soya bean cake . . 

I 

lU 

Linseed . . 

2 


Decorticated cotton cake 

2 

0 ^ 

Egyptian cotton cake . . 

2 

9i 

Coconut cake 

2 

0| 

American maize . . 

2 

9l 

Indian linseed cake 

2 

0| 

English maple peas 

2 

II 

Palm-nut kernel cake . . 

2 


Maize meal 


0 

Brewers’ grains (dried) . . 

2 


Burmese rice meal 

3 


Wheat middlings 

2 

2 

English oats 

3 


English linseed cake 

2 


Argentine oats . . 

3 


Wheat sharps 

2 

4^ 

Egyptian rice meal 

3 


English beans 

2 

4l 

Feeding treacle . . 

3 

.31 

Maize germ meal 

2 

5 

Calcutta white peas 

3 


Wheat bran 

2 

5^ 

Linseed oil 

3 

7i 

Malt culms 

2 

5 I 





Table III. 


Prices per Food Unit. Liverpool. 



s. 

d. 


s. 

d. 

Ground-nut cake 

I 

6i 

Argentine maize . . 

2 

7t 

Soya bean cake . . 

2 

0 

Burmese rice meal 

2 

8 

Palm-nut kernel cake . . 

2 

oi 

American maize. . 

2 


Coconut cake 

2 


English beans . , 

2 

9l 

Decorticated cotton cake 

2 

li 

Egyptian cotton cake . . 

2 

II 

Indian linseed cake 

2 

If 

Maize meal 

3 

4 

Wheat pollards . . 

2 

3| 

Bombay cotton cake . . 

3 

4 

English linseed cake 

2 


Argentine oats . . 

3 

4 

Wheat bran 

2 

4 

English oats 

3 


Chinese beans . . 

2 

4l 

Linseed 

3 

4 

Wheat sharps . . 

2 

5i 

Feeding treacle . , 

3 

7 

Wheat bran (broad) 

2 

6 

Linseed oil 

3 

10 

Malt culms 

Maize germ meal 

2 

2 

7 

Cotton seed oil . . 

4 

4 
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Table IV. 


Prices per Food Unit. Hull. 
s. d. 

s. d. 

Brewers' grains (wet) . . 

I 5 

Cotton seed 

2 8 

Ground-nut cake 

I 7i 

Egyptian rice meal 

2 9f 

Soya bean cake . . 

I 10 

E^^ptian cotton cake . 

2 lOf 

Brewers' grains (dried) . . 

2 

English dun peas 

2 10^ 

Wheat middlings 

2 

Linseed 

2 nf 

English linseed cake 

2 2 

English maple peas 

2 nit 

Malt culms 

2 32 

Maize meal 

3 4 

Wheat sharps 

2 4 

Bombay cotton cake . 

3 

Wheat bran 

2 

English oats 

3 H 

English beans 

2 52 

J/inseed oil 

3 5l 

Wheat bran (broad) 
Argentine maize . . 

2 6| English feeding barley . 

2 7l 

Table V. 

3 7f 

Prices per Food Unit. Bristol. 

5. d. 

5, d. 

Ground-nut cake 

I 7l 

English beans . . 

2 6| 

Maize gluten feed 

2 0| 

Maize germ meal 

2 bh 

Palm-nut kernel cake . , 

2 

Argentine maize 

2 7f 

Brewers' grains (dried) . . 

2 3 

Egyptian rice meal 

2 9 

English linseed cake 

2 3^ 

Egyptian cotton cake 

2 II.l 

Malt culms 

2 4 

Maize meal 

2 

Wheat bran 

2 4i 

English feeding barley 

3 

Wheat sharps 

2 42 

English oats 

3 If 

Wheat bran (broad) 

2 5 

Argentine oats . . 

3 -T- 

Wheat middlings 

2 5 Linseed oil 

Table VI 

3iif 

Average Prices 

PER Food Unit. 

s. d. 

Brewers’ grains (wet) . 

5. a. 

I 4l 

Argentine maize 

Ground-nut cake 

I 7i 

Egyptian cotton seed 

2 71 

Soya bean cake . . 

I II 

American maize. , 

.. 2 8f 

Maize gluten feed 

I iii 

English dim peas 

..2 9 

Decorticated cotton cake 

2 of 

Burmese rice meal 

.. 2 lOf 

Coconut cake 

2 1 

Egyptian cotton cake 

. . 2 lOi 

Indian linseed cake 

2 if 

Egyptian rice meal 

.. 2 llf 

Palm-nut kernel cake . 

2 If 

English maple peas 

. . 2 nf 

Brewers’ grains (dried) . 

2 If 

Linseed . . 

.• 3 <if 

Chinese beans 

2 if 

]\Iaize meal 

.. 3 of 

English linseed cake 

2 2| 

Bombay cotton cake 

.♦ 3 If 

Wheat middlings 

2 3 

Argentine oats . . 

.. 3 2f 

Wheat pollards . . 

2 3f 

English oats 

3 2f 

Wheat sharps 

2 4 

English feeding barley 

•> 3 4 

Wheat bran 

2 5 

Feeding treacle . . 

< • 3 .^2 

Malt culms 

2 5 

Calcutta white peas 

. . 3 ^f 

Wheat bran (broad) 

2 6 

Linseed oil 

.. 3 Bf 

Maize germ meal 

English beans , . 

2 6f 

2 6f 

Cotton seed oil . . 

■ • 4 4 
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Table VIL 


(1) 


(2) 

( 3 ) 

( 4 ) : 

( 5 ) 

(8) 

(71 




Per cent, digestible. 

Starch 

Linseed 

Name of Feeding Stuff. 

Nutritive 

Ratio. 

Protein. 

Fat, 

Carbo- 

hydrates 

equiv. 
per 100 lb. 

Cake equiv 
per 100 lb. 


' 



' 

and Fibre. 





Foods Rtc/t in both ProUin and Oil or Fal. 



Ground-nut cake . . 

I 

o'8 

45 'a 

6’3 

' 21T 

77’5 

102 

Soya bean cake . . 

I 

I "I 

34 'o 

6-5 

21’0 

66*7 

88 

Decort. cotton cake 

.. I 

I '2 

34 '0 

8-5 

2Q'0 

71 *0 

93 

Linseed cake, Indian 

I 

I '9 

2;*8 

9 ’3 

307 

777 

lOI 

Linseed cake, English 

I 

2 'Q 

267 

9 ‘3 

3OT 

76*0 

100 

Cotton cake, Egyptian 

.. I 

2'I 

I 5'5 

5'3 

20*0 

40 '0 

53 

Cotton cake, Bombay 

I 

2 '5 

137 

4 ‘4 

21'5 

37'6 

49 

Maize gluten feed . . 


3'0 

20 '4 

8-8 

48*4 

87 '4 

115 

Brewers’ grains, dried 


3 '5 

141 

6'6 

327 

50'3 

66 

Coconut cake 

I 

3 'S 

i6'3 

8-2 

4 i '4 

76’5 

1 01 

Palm -nut kernel cake 



J 2'5 

77 

39*0 

69'5 

90 

Linseed 

I 

S '9 

i8-i 

347 

20T 

rig'2 

157 



Fairly 

Rich in Protein, Rich in Oil. 



Maize germ meal . , 

, . 1 

8'5 

g‘o 

6'2 

6 I '2 

Si '0 

10? 

Rice meal 

. . I 

9'4 

6'8 

I0’2 

38*2 

68*4 

90 



Rich tit Protein, Poor m Oil. 




Peas, Calcutta white 

I 

Z‘l 

233 

IT 

45 '9 

66*9 

88 

Beans, English 

1 

2-6 

19-3 

12 

48*2 

67*0 

88 

Beans, Chinese 

1 

26 

tg'O 

17 

47‘9 

67*0 

88 

Peas, English maple 
Brewers’ grains, wet 

r 

3 '^ 

i 7 'o 

I'O 

50*0 

70*0 

92 

I 

3 '5 

3'5 

I'S 

8*6 

127 

17 

.Malt culms 

. . I 

3-6 

ir* 

IT 

38*6 

387 

51 


Ctreah, 

Rich in Starch, not Rich in Protein or Oil. 



Barley, feeding 

. . I 

80 

80 

2 T 

5?'3 

67*9 

89 

Oats, English 

1 

8-0 

7-2 

4'0 

47 ’4 

597 

79 

Oats .Argentine 

I 

So 

7'2 

40 

47’4 

397 

79 

Maize, .Americau . . 

. . 1 

135 

67 

4'5 

65*8 

81 *0 

107 

Maize, Argentine . . 

I 

n '3 

6'8 

4 '5 

65-8 

83-5 

1 10 

Maize meal 

I 

lyo 

5'5 

3'5 

63 ’9 

778 

102 

Wheal middlings . . 

.. 1 

b'i 

! I2'0 

3 'o 

56 ’o 

5^7 

78 

Wheat sharps 

Wheat pollards 

I 

5 'o 

rz'o 

4-0 

3o'o 

58 '4 

77 

1 

5'3 

1 r6 

3‘5 

53 ’0 

54T 

71 

Wheat brail 

. . 1 

47 

‘*'3 

3 ‘o 

45 'o 

497 

65 

Wheat bran, broad 

. . I 

4 ? 

1 * 

3-0 

45’4 

48 1 



I' or Bullocks . — Linseed cake and bean meal are not mucli 
dearer per food unit at the present time than other foods, and 
it would not entail much extra cost to replace part of the con- 
centrated ration by 2 lb. of these well-tried foods in order to put 
a hnish on bullocks nearly ready for the butcher. For less 
forward bullocks the rations recommended last month are not 
hkcly to be improved upon at the moment 

Where it is necessary to limit the root ration to not more than 
about 56 lb., ground nut cake is too concentrated to use alone. 
The cheapest starchy food to mix with it is probably tail corn, 
where this is available. These foods should be mixed in equal 
proportions, and used at the rate of about ; or 8 lb, per head 
|ier day. 
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Elves with Lambs on Grass.-~\l\\(s% under llicse conditions 
will probably get a few mangolds, and are like])' to show signs 
of scouring. The cheapest concentrated food to give tlieiii at 
present prices in order to keep their digestive organs in a healthy 
condition is i lb. per head per day of beans or peas. 

Rations for other Stock as last }lon!h. 


Notes on Manures 
in March : 

Ffom the Rothamsted 
Experimental Station. 


The ram and snow towards the end of Febniaiy had the effect 
of bringing heavy soils into a stick}* condition, and tins eflcctually 
prevents the water from getting away and 
may injure the winter corn. Soils that have 
been well chalked or limed are less likely to 
suffer than others, and fanners on the red, 
flinty clay ovcrlyimg the ciinlk 111 Kent, 
Surrey, Hants, Bucks, Herts, etc., will do well to note the fields 
that get into this state with a view to chalking or liming next 
autumn, if it then proves at all possible to do it. FiuTlicn such 
land should be subsoiled, if possible, when next it conies under 
roots or potatoes. Until the water has been gc-t awa\’ it will be 
of little use to apply top-dressings. 

ft has been ascertained at Rothamsled that the loss ol nitrate 
from the soil during the past winter has been considerable. 1 bis 
has to be made good, and this year the need of .spring manurmg 
is greater than usual. Farmers who have not }'et top dic-^.-cd 
them wheat or winter oats should do so wilhoui delay. 

Prices of Manures. ^As compared with last munlh prices con- 
tinue to rise, except m the case of 93 per (enl. siilpliatc of 
ammonia, whicli shows a fall, Nilrolim and mlrate ut biiic are 
both liiglier in price, altlicugh wlierc tliC) can be obtamed they 
still remain the cheapest of the quick-acting nilrogcnou. manures. 
Other manures are also rising, and larnicrs w'no bought ear y 
arc reaping tlic advantage ol iheir artion, I'or ik time being, 
however, farmers are not i-c=lrictfd to the qmrk-aclmg inamircs. 
It is not too iate to use organic inaimrcs. prmmcb iho) are 
easily ai'ailable, in fine condition, and arc worlicd into I ic voi . 
Attention may here be directed to wiiale guano, .m kv.'”’''-’ 
manure now obtainable, which has not hillieilo xen n.tu.i u.x 
this couulry: although a British product it has been smi.pei 
to the Continent and America. It contains “yy; I* 

cent, of ammonia and 20 to 30 per rent. 0 ' F' 

resembles fish guano in a general way, but contains a fa m.r g 
of o.l-about i; per cent. There is a widespread o,„.uo,^i d.,,. 
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oil is injurious to manure, but little direct evidence in support of 
the view: on the other hand oil has no manurial value and would 
only be wasted in the soil even if it proved harmless. Samples of 
the above composition would, at present prices of other manures, 
be worth about £8 to ;^io per ton: they could be used for roots, 
potatoes and special crops, such as hops, etc. 

Schemes of Manuring for Crops.— Tlie farmer should by now be 
in a position to draw up his scheme for manuring. The main 
point to bear in mind is the imperative need of getting as much 
produce as possible out of the land. 

heat , — This crop responds well to kindly treatment, and, 
under present conditions, liberal manuring is most emphatically 
desirable. There are two common cases, one being that in wbicii 
the land involved can produce 40 bush., but commonly only yields 
30 bush, or less. A good deal of land of this description is found 
on the boulder clay of the Midlands, and the flinty clay of the 
Home Counties. In da)'s gone by some of it was accounted good 
wheat land, but years of low prices have caused the crop to lose 
its former position, d'he most satisfactory manure for wheat on 
this land is farmyard manure, but this cannot usually be spared, 
and in any case it could not go on now. The next best thing 
IS to give a suitable dressing of artificials. Tor the heavier soils 
it is, in most seasons, desirable to apply phosphates, and this 
year the need is increased by the wetness of December and 
February; the phosphates help in root development and enable 
the plant to start growth early. A suitable dressing 15 2 to 4 cwt. 
of superphosphate (the smaller dressing for rather dry condi- 
tions, the larger one for wet conditions), and 1 to 2 cwt of nitrate 
of soda or sulphate of ammonia, or, if the tilth is bad, 30 bush, of 
soot The larger dressings must be given in two applications 
and not all at once. 

These dressings are heavy : in peace times they might be con- 
sidered too heavy to give any profitable return, but the special 
conditions justify high manuring. 

In Rothamsted experiments the increases shown in the table 
on p. 1283 have been obtained by the use of top-dressings of 
sulphate of ammonia and nitrate of soda. The years given in the 
tabic are chosen because the rainfall conditions were similar to 
those of the present season, the rainfall, 1st October — loth 
February, having been 137 in. 

On lighter soils there is less need for phosphates, and none need 
be given if the preceding crop was roots or potatoes receiving 
3 or 4 cwt of superphosphate or bone meal, If no phosphates 
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have been applied for 2 or 3 seasons it is desirable to gave 2 cwl 
of superphosphate. 

One to 2 cwt of sulphate of ammonia or nitrate of soda 
should also be given, and, if the land is likely to seoreli, or h' 
kainit is known to be bcneiicial, 2 cwt. of salt would jn-obablv 
prove benehcial. 

In districts of low rainfall, however, these dressings may net 
prove remunerative. Farmyard manure is probably the best 
manure under the circumstances. 

In regard to soils that normally produce 40 to 50 bush, of 
wheat no general advice can be given. On the land of the brick- 
earth type, producing large heads well set with corn and borne on 


BkOADBALK W'nt at.— Bushels of Gram per Acre. 
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Minerals and 


Year 

ot 

Crop. 

Rainfall : | 

Inche.s, . 
ist Oct. ' 
to ; 
lotli Feb 

Am- 

moniiini 

Salts. 

Double 

Am- 

monium 

Salts. 

Treble 

Am- 

monium 

Salts. 

, Double 
Nitrate. 

1807 

IQOO 

1007 

1911 

1 Plot 5- 

1 14-1 : I2‘S 

1 13-2 I2‘b 

i lyg : n '5 

i3'G . 14-8 

Plot G. 

i 9‘4 

id ’3 

'^3-9 

I7’i 

Plot 7. 
2S’() 
i(yS 

33 '^ 

25’6 

Phtt 8. 
30*9 

44'0 

317 

3 h ’4 

Pluto. Plot P). 
23'8 27-3 

■237 31 ‘9 

302 347 

29 '9 4 '>‘l 

Average In- I 

crease per ’ — 

acre due to 

Nitrogen. 

yo 

16-4 


np.f dip 


stiff straw, it may be safe to try and increase the I'lelil b)- incaim 
of a dressing of i cwt. of sulphate of ammonia or nitrate of soda. 
On lighter soils that were heavily slieepcd last year there nug d, 
however, be risk of having the crop laid. 

If a second wheat crop is being taken, the following iii.amirw! 
ingredients in lb, per acre would return to tlie soil all tluU 


is removed. 


( train only sold 
30 bushel crop 
40 

Grain and Sinitu sold : 


XUi'V'St It . 

\h. 

:u 

4'’ 


Phosphide 
os (1^ 

Pliosphovie Tricolcic 
Acid. Ph-sphalc. 

lb, H). 

14 •• • 

10 •• 4 - 


P.hA;. 

lb. 
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The spring dressings suggested above would supply all the 
phosphate and much of the nitrogen required, and sufficient 
potash would usually be contained in the dung applied to the 
following root crop to maintain the fertility of the soil. 

Oats. — Oats, like wheat, respond well to liberal treatment. 
Th^y require an all-round dressing, and, as a result of various 
trials, the following is usually recommended: — 2 to 3 cwt. of 
basic slag or superphosphate, and 2 cwt. of kainit, worked in 
with the seed, and I to cwt. of nitrate of soda or sulphate of 
ammonia applied later on. The need for kainit is reduced by 
dressings of dung, but if no dung was applied in autumn, and if 
kainit is known to be essential, then 2 cwt. of salt may be 
substituted. 

Basic slag is less generally useful than superphosphate for 
spring oats, but it answers on naturally wet land, such as some 
of the moorlands in the West of Scotland. 

''Seeds '!' — Careful inspection of the “seeds” should now be 
made, and if it appears that the clover has suffered badly through 
the wet winter, and is obviously not going to do well, an effort 
should be made to obtain a good growth of the grass. Tins 
can be done by applying i-} to 2 cwt, of nitrate of soda or 
sulphate of ammonia. If liquid manure is available it might be 
used instead, unless it is all wanted for the permanent grass 
land. 


Unit Prices of Artificial Manures in March.— The statement on 

1285 shows the cost to tlie piiiThaser of i per cent, per ton of 
nitrogen, and soluble and insoluble phosphates derived from 
various sources, at certain ports and manufacturing centres, for 
March, 1916. 

Note. — These unit prices are based on the probable retail cash 
prices in bags f.o.r. for quantities of not less than 2 tons of the manures 
mentioned at the ports and places specihed, but it should be borne 
in mind that market pri.^'es are fluctuating considerably at the present 
time. The prices are published by the Board of Agriculture and 
Fisheries for use in comparing the commercial values of artificial 
manures. They may also be used as a guide to the probable price 
per ton of any of the manures mentioned if the unit prices of the 
constituents of the manure are multiplied by the percentages of the 
constituents found in it, and due allowance is made for the difference 
behveen cash prices and credit prices, and for cost of carriage from 
the nearest centre to the place where it is delivered to the purchaser. 
If used in connection with the valuation of a compound manure regard 
must be had to the sources of the constituents, and a reasonable sum- 
must be added for mixing, disin'cgraling and rebagging the ingredients, 
bags, and loss of weight. 
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fHE Soya Bean {Glycine hispid a) is a sub-erect or creeping 
leguminous plantj somewhat resembling the “French Bean'" in 
appearance and habit of growth, It is a 

The Soya Bean, native of Eastern Asia, and has been grown 
for a long period in China and Japan, where 
the bean is used for human consumption, its high content of 
albuminoids and oil making it particularly valuable as a 
supplement to starchy foods such as rice. 

The soya bean, which is a round, yellowish seed about the 
size of a field pea, was not imported in any considerable quantity 
into this country before igoS. It is, itself, used here to some extent 
as a cattle food, but as a rule the greater part of the oil is first 
removed by seed crushers, the residual cake or meal being used 
for feeding purposes. The following are analyses of the soya 
bean and of soya bean cake, in comparison with the English 
bean and decorticated cotton cake. 



Soya 

English 

Soya Bean 

Decort. 


Bean. 

Bean. 

Cake. Cotton Cake. 

Albuminoids . . 

36 

25 

43 

41 

Oil 

17 


6 

9 

Carbohydrates . . 

26 

^8 

28 

26 

Fibre . . 

5 

7 

5 

8 


Experiments with soya bean cake tend to show that, when fed 
in moderation, it is a useful feeding stuff ; otherwise it is apt to 
prove distinctly laxative. For this reason it is usually given 
along with undecorticated cotton cake. At present prices it is 
one of the cheapest feeding stuffs on the market. vSee also p. 1 277 
of this fournaL) 

The following table gives the imports of soya beans, and their 
value in respect of the years ending 31st December, 1912, 1913, 
1914 and 1915 : - 

Quantities in tons. 


1912. 

1913- 

1914. 

1915- 

188,760 

76,452 

71,161 

175,136 


Vahie in 1 

' sterling. 


1912. 

1913* 

1914. 

1915- 

1,567,960 

635,747 

593-190 

1,461,525 


Few of our home-grown foodstuffs approach the soya bean in 
value, and it is clear that if it could be grown successfully in this 
country, it would soon find a place in ordinary farm practice. 

Previous to 1909 a few attempts had been made to grow tlie 
crop in England, but without any success ; at best, the plants 
grew up to flowering stage but formed no seed, About this 
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timCj with the object of securing the hardiest sorts in cultivation, 
the Board obtained from an experiment station in North Japan, 
seed of 1 6 varieties, together with a small quantiU' of soil in 
which tlie crop had been grown. These were sown at the 
i\Iidland Agricultural and Dairy College and on the (aimbrldge 
University Farm. At both centres the results were smiilar— 
many of the varieties grow well, but none formed llowcrs. W here 
the Japanese soil had been applied the nodule fonuatioii was all 
that could be desired, but where no inoculation had taken place, 
no nodules were formed. 

In 1910 the Board obtained seed of several varieties fruin 
Manchuria. These were grown at the same centres as belore. 

At the Midland College the crop grew vigorously, but formed 
no seed, while at Cambridge the plants ripened a small quantity 
of seed. This seed was sown in 1911, but the crop made little 
growth, and in spite of the hot season no seed was produced. 

These results prove conclusively that the Japanese and 
Manchurian varieties hitherto tested cannot be relied upon to 
produce seed in this country. As the plant appears to be a very 
variable one. however, it is not impossible that a variety suited to 
conditions in this country may yet be produced. 

In some experiments at W ye College, Kent, with seed supplied 
by the Macdonald College, Quebec, wHl-hlled pods were pm^ 
duced in 1910, from a variety known as " Uail\- 1 cnnesscc.’ when 
the soil was inoculated. 

Apart from seed production the plant might have ^nme value 
in this country as a forage crop. It appears to resist drought 
well, and is lart;eh' grown in the United States for green odda, 
which appears to be liked by all classes of farm slock, ur 
general composition the green plant resembles do - ci . 

In America the earlv varieties mature in the nordicrn p.n 
Jl corn I* b.. r.e,,.,ly , 1 . n« 

.rowing them for seed, Fanhcr south, 

profitably cultivated for seed. Generally speaking, the s v , .. 

requires about the same temperature as maize. 

THE following note has been commumcated l„ the lioav.l Iw 

The Use of ^ „ittate of soda, and in some icspcd. 

Granular Nitrolim/' of ammonia, 

r observed that nitrohm gives 
Generally speaking, will ^ 

* A summary of some ’pp, ngO, and 1301. 
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best results when harrowed into the soil, and this, together 
with early application, is a point to be remembered. There is no 
fear of its being washed out of the soil, and hence, if applied 
early, not only will the nitrogenous compound have an oppor- 
tunity of becoming thoroughly incorporated in the soil, but the 
free lime which it supplies (40 per cent.) will also be able to exert 
its beneficial action. 

As a top dressing for winter wheat nitrolim should be applied 
(l to cwt. per acre) in early spring, preferably just before the 
first harrowing of the wheat ; for grass land (hay), from the last 
week of February to the middle of March is the most suitable 
time. 

For spring-grown cereals (i to cwt) and root crops (2 cwt.) 
nitrolim should be broadcasted just before, or at time of sowing, 
and for potatoes, it may be mixed with superphosphate (and 
potash when available) and broadcasted over the drills before the 
tubers are planted and the ridges split back. It is not advisable 
to apply it as a top dressing to mangolds, and for cabbage 
(2 cwt.) it should be applied between the rows and not over 
the plants. 

With regard to mixing with other fertilisers, the following 
points may be noted : — 

Nitrolim makes an excellent mixture with basic slag, no 
chemical changes taking place at all ; it mixes equally readily 
witli bone meal, steamed bone flour, potash salts and common 
salt. It is not recommended, however, that a mixture of 
nitrolim and salt should be stored for any length of time ; it is 
better to mix them only a reasonable time before application. 
Nitrolim must not be mixed with sulphate of ammonia, but mixes 
well With nitrate of soda. Its behaviour with superphospate 
depends to a certain extent on the proportions used and the 
condition of the superphosphate. In proportions of, say, one of 
nitrolim to four of superphosphate, where the latter is in good 
dry condition, an excellent texture is obtained, with very little 
(if any) development of heat and certainly no loss of ammonia 
In equal proportions with damp superphosphate, considerable 
heat may be developed and steam may be given off, but even 
then it is unlikely that any loss of ammonia would occur. A cer- 
tain amount of reversion may take place, but the reverted phos- 
phate is still citric soluble and available as plant food. It is 
recommended that, where convenient, the mixture should be 
made just before application, especially when a higher propor- 
tion of nitrolim than one to four is being employed. 
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The residue left after acetylene gas has been made from 
calcium carbide consists substantially of calcium hydrate, 

slaked lime, containing from 30 to 40 per 
Calcmm Carbide water. 'Fhc dry matter contains 

Residue for Liming. , r r m / 1 

00 per cent, or more ut CaO (as compared 

with 80 to 90 per cent, in the case of a gcod quickliine)." 

The impurities usually found in calcium carbide are small 
quantities of silicon, sulphur, iron, phosphorus and carbon, but 
not such as will render the residues generally unsuitable for 
agricultural purposes if proper care is taken, 

A sample of f resh calcium carbide residue rec'eiitly examined 
at the Government laboratory was found to contain small 
quantities of calcium sulphide and calcium sulpliocyamdc, but no 
other substance likely to be poisonous to plant life was detected. 
In a weathered sample of the same residue only a faint trace ot 
calcium sulphide was found, indicating that exposure rapidly 
oxidises the sulphide ; and only o-coi per cent, of calcium sul- 
phocyanide was found, it being probable that, since the latter 
iS soluble in water, the rain washed out the greater portion of 


this substance during exposure. The residues from generators 
are usually put into heaps, but it should not be assumed that such 
heaps become weathered. If little or no attempt is made 
at aeration, the great bulk of the sulphide probably remains 
unoxidised after the lapse of a considerable time owing to the 
caking of the hydrate on the outside of the heap. 

On weathering, the calcium hydrate would, to .some extent, 
probably be converted into carbonate, but the carbonate would 
be in a finely divided condition and readily decomposed by soil 
acids. Its action would, therefore, differ only slightly from that 

of hydrated lime, . 

In substituting calcium carbide residue for lime r is 
recommended, therefore, that the use of jmh carbide residue 

should m all circumstances be avoided. 

After exposure to the weather, the carb.oe residue is be I 
applied to fallow ground during the winter ; trials on a sea e 
shLld be made before any growing crop is dressed with the 

'"ite carbide residue may be applied in the same quantity 
(when dry) as ordinary quicklime. It should not be mix ^ 
armyard manure, or loss of ammonia from the lat r v su . 
indeed, it should be put on the field a few months be, ore the 

farmyard manure. 

• In a note in this /ounwi for qulkhnw' i.c.. 
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In the article on seed testing which appeared in this Journal 
for February, 1916, p. 1055, reference to the work done at 
Aberystwyth was inadvertently omitted. 

Seed Testing at The testing of farm seeds at Aberystwyth 
Aberystwyth. has been conducted in conjunction with 
endeavours to arouse amongst farmers a 
greater interest in the care of grass land generally. The most 
hopeful sign for the future is felt to be the fact that an increasing 
number of farmers’ co-operative societies seek advice from the 
College in the matter of purchasing their seeds. Two societies 
regularly send their samples to be tested, whilst four local 
societies have sought advice as to the mixtures most suitable 
to the needs of their members. This season three local mer- 
chants have already sent samples to be tested, whilst two have 
made inquiries to the mixtures most suitable to the needs of 
their clients. 

It must be pointed out that many of the co-operative societies 
in the College area have long realised the importance of good 
seed and well-balanced mixtures, and that the early pioneer work 
of such societies has been of great value. Many local merchants 
have also done much to persuade farmers to purchase seeds of 
high quality. There is, however, still room for very great 
improvement, especially in certain localities. 

lliere are fully adequate facilities for seed testing at 
Aberystwyth, the work being undertaken by Mr. R. G. Stapledon, 
AI.A., Agricultural Department, university College of Wales, 
Aberystwyth. Samples should be sent to Mr. Stapledon, or to 
the Agricultural Organiser for the several counties covered by 
the College (Brecon, Cardigan, Carmarthen, iMerioncth, Mont- 
gomery, Pembroke, Glamorgan, Monmouth, and Radnor). 

No charge is made to farmers m the College area, but i.r. per 
sample is payable by co-operative societies and merchants 
resident in the area. A complete report includes the percentages 
of purity, germination and real value ; particulars as to weed 
seeds and “hard” seeds are also given, and, when desirable, also 
as to the probable age of the sample. 

A special endeavour was made to collect samples in 1913, and 
370 samples were examined ; 205 samples were examined in ipiT 
and 270 samples in 1915. 

The benefits are beginning to be apparent in the district, the 
most noticeable feature being the greater care taken by many 
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farmers in the purchase of cocksfoot, and hoine-orown clovers in 
particular. There is also a tendency to discontinue the use ot 
rye- grasses of very low bushel weight. 


The Board have recently sent the following nuuKoranduin to 
a correspondent in reply to an inquiry as to graxing in conniioii ; -- 
I. There are main- tracts of land in 
Grazing in Common. England where the ca\'nership (jI the soil 
is held b) one person subject to certain 
pasture-rights, possessed by other persons called conniioners, 
which rights are exercisable in some raises tlirouglioiit the year, 
and in other cases after the crops are taken, d'hesc pasture 
rights are in some cases attached to a particular farm or 
tenement, and measured by the number of beasts which the 
commoner is able to keep on his own farm or tenement m the 
winter by the produce raised on the farm during the summer ; 
but in many other cases the pasture rights arc fixed or stinted” 
to a specified number, and arc in sucli rases capable of being 
bought and sold apart from the farm or tenement to which tliey 
originally belonged. 


2. As to the ‘T'ules and regulations” governing such common 
land, these are in most cases in England made on a vfilimtary 
basis by the persons concerned, without the cognisance of any 
local or central administrative body, and deal— as lar as the 
Board are aware— with arrangements, suited to the particular 
local conditions, prescribing the kind of animals that may be 
turned out on the common pasture and the tunes at which they 
may be so turned out, etc. In a small number of cases, the 
owner of the soil and the commoners have voluntarily applied 
to the Soar'd to adjust tlielr rights, under the provisions of the 
Commons Act, i8/6; but there is no compulsion by ihe State in 
the public interest on them to have the rights adjuste , nci 
probably in many cases remain in a confused and obscure 
condition. The number of applications to ihe Board uiidci i. 
Act has decreased; less than 50,00(1 acres liavc been rcgula 
under it as contrasted iv.th the 2,000,000 “C; 

House of Commons Select Committee ^ , ) 

,QI3\ to represent the common or waste land in En^la < 
Walt As'a specimen of by-laws coiihrmcd under , M A 1 
a central administrative bod.v, the W' 

nth May last, affecting about .,000 acres m the Count) 

Somerset, raa}' be mentioned, 
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3. In the Small Holdings and Allotments Act, 1908, 
provision has been made for the creation of common pasture, 
but up to the present time this provision has not been used to 
any considerable extent. 


d HE Board have received a report of a sale of farming stock 
belonging to Mr. John Gifford, Middle Farm, Tarlington, 
Somerset. The special interest of the sale 
Sale of Cows is the fact that it is the first in which the 
with Milk Recording iMilk Records Certificates issued by the 
Certificates. Board were referred to by the Auctioneer 
and handed by him at the sale to purchasers. 
1 he cows are reported to have made from £2 to ^,4 per head 
more than they would have done had they been sold without 
certificates, and the vendor is satisfied that the possession of the 
certificates for the cows resulted directly in a net increase in the 
total prices obtained of approximately ;^200. Mr. Gifford is 
a member of the North Cadbury Milk Recording Society, whicli 
was the first to start operations under the Board’s Milk Record^ 
ing Scheme, and the result of his sale shows that a Milk 
Recording Certificate as issued by the Board has a commercial 
value. I'hese certificates are only issued after the Board have 
satisfied themselves that the records of milk yields have been 
kept in accordance with their Regulations, which provide for 
supervision and independent checking. The Board hope that 
when the commercial value of their certificates is generally 
realised, a considerable stimulus will be given to Milk Recording 
througliout the country. 

A BARE fallow can never be a directly profitable operation 
and has no justification on free-working land. But with strong 
clays in dry climates, as for example over 
Reduction in Bare niuch of the East and South-East of Eng- 
Fallows. land, a bare fallow may sometimes be neces- 
sary to clean the land and restore its friable 
texture; on such soils also there is least likelihood of loss 
through the washing out of the reserves of nitrogen which have 
been rendered available by the process. Bare fallowing may in 
such a case be useful, 

Under present conditions, however, bare fallowing should be 
reduced to the narrowest possible limits. At a low estimate a 
bare fallow will cost about £2 per acre for cultivations alone, to 
say nothing of rent, rates, taxes and, possibly, manure as well ; 
and this assumes that enough labour will be available to make a 
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success of the process. It is not sufficient merely to plough or 
cultivate a certain number of times : each operation must be done 
when the conditions are most favourable for the objects in view. 
All things considered, therefore, it would be well, so long at 
least as the war lasts, to adopt bare fallowing only as a last 
resource and, where the land has become very foul or exhausted, 
to try the effect of a bastard fallow. A quick-growing crop, such 
as white mustard or rape, might be sown for consumption on the 
land by sheep receiving cake ; or a smother crop, such as \ eichcs, 
might be grown for soiling, ensilage, or making into ha)c As 
soon as possible after the removal of such crops the land should 
be broken up and exposed to the weather in preparation for 
autumn corn. If such catch crops are well manured with nitro- 
genous and phosphatic fertilisers the labour and expense of 
autumn cleaning will not, as a rule, be great. 


As the home supply of eggs for next winter depends to a 
great extent on the hatching results of the next few weeks, it 
is very important that preparations should 
Hatching of be made for hatching and rearing as large 
Chickens. s- number of useful chickens as possible. 

During the present sca.sun the poultr}'- 
keeper should endeavour to secure chickens from strains which 
will improve the quality of his present stock ; he .should prepare 
to increase the stock where this is practicable, and special atten- 
tion should be devoted to the management of the chickens. 1 he 
cost of rearing the birds is higher than usual, but Hic return lor 
the produce has also been higher than in normal times, and there 
is a reasonable prospect of a steady demand at prices which arc 
likely to prove satisfactory. Poultry-keepers should exercise 
economy, not by reducing their output, but by producing a bcHcr 
quality of chicken so that for the same expenditure on fooa they 
may obtain a higher return in ptoduce. , , . 1 ^ 

During the reanug season p. strict system o selection shouk 
be practised, and all weakly and unsuitable birds sliould be killc 
so as to reduce unnecessary expenditure on food an, labor . 
The production of larger numbers of diirkens of gon,^ tiua i , 
during the present hatching and rearing season may oc o ^ 
mended to poultry-keepers as a form o service "' 1-1 ; 

to prove of value. In this connection refer, mcc 

Leaflet No. 305 iSdcctwn of ' /'N y. V/Vic 

the Hatching of Clnckenc) and S,.)c,ial 

e/ tXrkdwt), copies of wh -O 

application. 
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In a book* recently published, dealing with Brazilian problems, 
it is urged that tlie prosperity of Brazil in the future can best be assured 
by making the collection and preparation 
Agriculture and of rubber in the Amazon basin for export 
Live Stock in Brazil, subsidiary to agriculture, stock raising, and 
other industries, and not the main, and, 
in fact, the sole industry that it can well claim to be at present. It 
is pointed out that rubber is no longer a commodity of which Brazil 
holds a monopoly, and the same is true to a certain extent of cacao, 
grown in regions further south thaii the Amazon. 

Brazil possesses large areas of cheap and productive lands which 
are not at present utilised, while, on the other hand, the increasing 
demand for food stuffs is instrumental in maintaining a high cost 
of living. The great cost of producing rubber is largely due to the 
high price of meat, fresh meat (except that which comes from the 
forest) being unobtainable in the rubber districts. It is, therefore, 
suggested that the course to which Brazil will be forced will be to 
ditch, drain, break up, and cultivate the flat, open lands in the rubber 
zone, and to clear and drain the forest areas. The agricultural re- 
sources would be best developed by hard-working settlers, rooted 
to the soil as owners of small homesteads, and who would augment 
the -income so obtained with the profits from rubber gathering. For 
this purpose it is stated that immigrants will have to be encouraged, 
whether Indian, Negro, Japanese, or Chinese, 

Further, to keep her grip on the world’s demand for her products, 
especially rubber, Brazil must have a mucli larger population, but 
this again points to the need for first increasing the amount of home- 
grown food stuffs ; with larger supplies of meat and milk (which are 
an important adjunct to the food even of the labouring classes) the 
infant mortality will be reduced, and healthy, strong, and vigorous 
families reared. 

The possibility is alluded to of the eventual establishment of an 
export trade in meat products, especially of pig products from the 
Amazon, but what is wanted at present is an increased meat supply 
for the local population, ^"arious tropical crops are recommended 
for the proposed small holdings on the Amazon, and the produce (^.g., 
ground nuts, maize, lucerne) would be used in part to supplement 
food stuffs for animals. 

It is recognised that the work of developing a dairy or cattle-breeding 
industry in the Amazon wall be an uphill task ; to evolve a sound, 
remunerative industry^ spread over a large area is a big undertaking, 
even with pasture land, etc., ready to receive the animals; whilst 
to prepare the land and discover the food supplies for the cattle around 
many of the settlements attached to the es(radas is thought to be 
impossible at present, although it is hoped that this will not always 
be the case. 

The volume also contains particulars relating to live stock in Brazil, 
and the introduction of various foreign breeds of cattle. Information 
on the subject has been published in this Journal on several occasions,! 
mainly with a view to indicate the demand which exists, and the 

* The Rubber Industry of the Amazon, and How its Supremacy can be 
Maintained, J. F. Woodro^e and Harold Hamel Smith, London : John Bale, 
Sons and Danielsson, Ltd,, 191.5. 

I Sec this Journal for March, 1913 (p. 1079) ; May. 1913 (p. 1G7) ; November, 
1 91 1 (p. 695) ; December, 1910 (p, 760) ; March. 1910 (p. 1016). 
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prospect of increasing the export of British pedigree animals to that 
country. The following additional details are taken from a recentlv 
issued official publication* : — ^ 

The Federal Ministry of Agriculture, as well as private breeders, 
have showm a marked interest in the question of the improvement of 
the native stock through the admixture of foreign blood. Brazil may 
he said to have throe different climatic zones, and great difficulty has 
been experienced in selecting the foreign breeds suitable to these various 
zones. The greatest difficulty has been the stamping out of the 
red-w^ater fever, which on some ranches attacked So per cent, of tiie 
cattle and frustrated the first attempts to import foreign cattle. 
The zootechnical station at Pinheiro is paying especial attention to thi.s 
question, and claims that fatal cases of fever in their station do not 
exceed 7 per cent. Although a certain amount of Britisli sl(,)ck is 
mported, there seems to be a preference in favour of Limousin, Swiss, 
and Dutch breeds as being better able to resist redwvater fever. 

The central zootechnical station of the Republic is af Pinheiro, wlicnce 
selected breeds are distributed to the minor stations in Sao Paulo, and 
Minas Geraes, as well as to individual breeders who prefer to take 
advantage of the import bounties offered them, d'wo other slalinns 
now exist at Lages, in Santa Catliarina, and at Ribeirao PieU). in 
Sao l^aulo. 

Four model farms are being set up at Santa Monica in the Slate o. 
Rio dc Janeiro, Ponla Grossa in Parana, Uberaba in ]\linas, and at 
Caxias in Maranhao. The Santa l\Ionica farm has alrca<ly 605 head of 
cattle and horses, and at Ponla Grossa there are a number of South- 
down sheep 

Subsidies are granted by the Federal Government to importers of 
certain European animals, including horses, asses, swine, sheep ami 
goats; but 110 importer can receive bounties on more than 10 head 
annually. In order to receive the grants, the importer has to obtain 
approval of the breeds selected, and the animals must lie in perfect 
liealth, and accompanied by pedigree and \ eterinary ccrlificatcs. 1 lie 
documents must be legalised at a Brazilian Consulate in the country of 
origin, and must be accompanied by two photographs of each animal. 

The Brazil Land, Cattle and Packing Company, which is affiliated 
to the Brazil Railway Company, imported in 1912 a large herd of 
Shorthorns and Ilerefords from Texas, Lmted States of America. The 
experiment is reported to ha\'e been highly successful, and com- 
paratively few of the cattle contracted red-water fever. Those of the 
cattle imported from the non-fever districts of the United States flkl 
not escape the fever, but the majority i’eco\ ered. 


'I'he Russian Go^'crmucnt liaic recently luloptcd iicnv reL;iilali..ns 

which require that live stock imported from the *^‘'’8'''’”'. '""'’ 

be accompanied bv an oiluial leititicatc 

Exportation of tcstifviny tliat during tlic preceding six weeks 
Live Stock to tlie districts Ir.im which the 

Russia exported liave been free from the u llm iii„ 

contagious diseases, viz, : anthrax, glau.leiw, 
and farcy, in respect of horsey; ju.Uimx^caUlwpbguc, foot-aud-niouth 

■•Foreign 
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disease, and pleuro-pneumoiiia, in respect of cattle ; anthrax, foot-and- 
mouth disease, and sheep-pox, in respect of sheep and goats; and 
anthrax, foot-and-mouth disease, and swine-fever, in respect of pigs. 

In order to obtain the official certificate, intending exporters of 
live stock from Great Britain must apply to the Board of Agriculture 
and Fisheries, 4, Whitehall Place, London, S.W., for forms of applica- 
tion, which should be returned, duly completed, and accompanied by a 
certificate, signed by a duly qualified veterinary surgeon, testifying 
that the animals are in good health, and free from contagious or infectious 
disease ; and that the premises from which the animals are exported 
ha\’e been free from infection during the previous six weeks. These- 
certificates will not require Consular endorsement. 

In the case of cattle, a separate certificate is required, indicating 
that each animal has successfully passed the tuberculin test. This 
document must be endorsed by a Russian Consular Officer. 

Official certificates for live stock exported from Ireland, whether the 
animals are sent direct or transhipped in Great Britain, are issued by 
the Secretary, Department of Agriculture and Technical Instruction 
for Ireland (Veterinary Branch), 50 <S: 51, Upper Mount Street, Dublin. 

Live stock exported to Russia from other countries (e,^.,the Channel 
Islands) through the United Kingdom must be accompanied by an 
official certificate from the Authorities of the country of origin, as 
regards the non-existence of disease in the districts from which the 
animals come and a certificate of health signed by a local Government 
Veterinary Surgeon. A tuberculin certificate is also required in the 
case of cattle ; and all these documents must be endorsed by a Russian 
Consular Officer. 

The exportation of live stock from the United Kingdom is at present 
prohibited by Order in Council, but applications for export licences 
may be made to the War Trade Department, 4, Central Buildings, 
Westminster, S.W. 


SUMMARY OF 

AGRICULTURAL EXPERIMENTS.'^ 

Soils and Manures. 

Granular Nitrollm and Nitrate of \.\m^.—\Midland Agric. aud Dairy 
Coll. Rept. on Field Trials, 191.5). — The following remarks are made in 
the Report as to these manures : — 

“Granular nitrolim is a new form of nitrolim put on the British 
market in 1914 for tlie first time. It is a dry, granular material, not 
nearly so dusty ns the original nitrolim, and consequently much easier 
and pleasanter to handle. Our trials have shown that it is unaffected 
by the atmosphere, tliat it can be safely mixed with superphosphate 
viiliout tlie mixture becoming hot, that it forms a dry, friable mixture 


* .A summuiy of reports on agricultural experiments and investigations is usually 
given in the Journal. The Board arc anxious to obtain for inclusion copies of 
reports on inrpuries, wheiher carried out by agricultural colleges, societies, or 
private person.?. 
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which will remain in good solving condition for some time. Altogether 
it is a very convenient manure to handle, and a great iinprovemcnt 
on the original nitrolim. 

“ It contains I5|per cent, of nitrogen ; it alsocoulains a c(»n.sider<ible 
percentage of lime, which is often an advantage, but makes it iiniU 
for mixing with any manure containing ammonia, Mich as sulphate 
of ammonia, guano, etc. 

“ Nitrate of lime has been on the market for several years, and i.s 
now more generally known. It is a greyish material containing 
per cent, of nitrogen, and also about 25 per cent, uf lime. 

“ Its great drawback is that it tends to absorb moisture Iroin the 
air, and to become wet and sticky, and it then has a burning etiect on 
the skin. The present product is, howc\er, much improved in this 
respect, and if proper care is taken in using it no trouble need ensue. 

- “ The following precautions should be attended to ; -The barrels 

containing it should be stored in a dry place, and should be kept closc<l 
until the material is required. It should be sown on i\ dry day. If 
mixed with superphosphate it forms a dry and easily-sown mi.xtuie 
which does not become w'et and stickv .so quickly. Sucli a mixture 
must, however, be sown immediately after being made, llns manure 
continues to be considerably dearer per unit than other nitrogciioim 
manures, and this, coupled with the greater difficulty m handling it, 

.are against its more extensive use.’' 

Granular nitrolim was tested against sulphate of ainnimiia h>r 
potatoes on a light loam previously cropped with oats. 1 he two 
manures were added to dressings of 15 tons dung. 3 cwt. superphosphate 
and I cwt, muriate of potash. With early varieties sulphate oi ainmonu 
iih cwt.) gave a larger total yield by U- tons than granular mtrohm 
(i! cwt.h With a maincrop variety granular nitrolim (i \ cwt.) g.u e a 
larger total vield by nearly i ton than sulphate of ammonia i cwt) • 

\he results of te.sts on mangolds with the manure will be foiim 

below {p. 1301)' 

Bacterised Peat and Sulphate of Manganese {Midland Asyic. and 
!>.■ iqr5)-Bactensed peat is sent ou 

,n Jo forms, viz. ;-(i) As a fibrous matenai for inrorpoiatiiif 
the soil, and {2) as a powder for top dressing. „ 

Thp Dowder was appiied as a top liressiiig to 
uay at r iate of 7 t per acre, but produced no result irharever ,„i 

fibre was tested with potatoes, 5 cwt, per acre being nsed. The 
results were again entirely b„t with 

Sulphate of manganese was tried tor seems 1 

negative results. 

Sulphate of Ammonia [La at diherent 

^In experiments on the apphcatiu , ^ ■ a ^ Curving to a depth, 
depths the best use of '•}“ (he greatest proportion 

of at least 4 m. Appheil as “ P disadvantage 

of nitric nitrogen rcroamy Whilst the control plot was only 

of a tap-rooted plant such y.'’®'-*, _ ,30 „„ of dry earth, 

able to supply 5 raSyg y*™ a te^ 

the manure had provided () " , A nfiin S'8 at 7 in. and 91 at 

buried at a depth of a in., 9'5 at a depth of 4 in., » 

12 in. 


4 I’ 
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Testing^ for Acidity of Soil with Litmus Paper (Canadian Dept of 
Agric., Chemistry Div.^ BxtlL 80). — In this bulletin, two methods of 
testing for acidit^^ or sourness in soil by means of litmus paper are 
described : — 

“ I. Take up, by means of a spade or trowel, a little of the surface 
soil from, say, half a dozen places on the area to be examined, and mix 
w^ell, using the trowel or a clean pie^e of board. Do not handle the 
soil. Take a small quantity (a few ounces) of the mixed soil and, 
putting it in a clean cup or tumbler, pour on a little boiled water and stir 
with a clean piece of stick or spoon until the mass is of the consistency 
of a very tliick paste. Into this " mud press a piece of blue litmus 
paper by means of a small stick or the back of the knife, inserting the 
paper until one -half to two -thirds of its length is within the pasty mass. 
Al the end of fifteen minutes carefully draw out the paper and note il the 
part that lias been in contact with the soil has turned red. If so tho 
soil is acid. 

“ 2. Place a strip of blue litmus paper in the bottom of a clean, 
dry, glass tumbler (preferably flat-bottomed), and over it place a 
round “ filter paper ” (purchasable at a druggist's) or, if such is not 
readily obtainable, a piece of clean white blotting paper cut to fit ihe 
bottom of the tumbler. On this put a few ounces of the soil to be 
tested, collected and mixed as already described, and pour on sufficient 
boiled w'ater to moisten or wet the soil thoroughly throughout its mass, 
but no more, and set aside for half an hour or longer. To examine 
the litmus paper the tumbler is inverted ; viewed through the bottom 
of the glass its colour will be well brought out against the white filter 
paper. As a check, and to ensure that any change in colour may not 
be due to acidity of the water or filter paper used, a blank test should 
be made in the same manner, but using no soil." ^ 

Soluble Humus and Productiveness of Soil [Jour. Agric. Sci., 
Vol. VII., Pt. 2 ; IT. Weir, M.A., B.Sc.). — The soluble humus in the 
soil was removed by wasliing the soil with dilute liydrochloric acid to 
remove bases, and then repeatedly extracting wdth dilute soda. Some 
40 per cent, of the nitrogen in the soils was thereby removed. Vege- 
tation experiments were then conducted with extracted arid untreated 
soils during two seasons, and approximately equal total yields both of 
dry matter and of nitrogen were obtained with each soil over four 
successive crops. It appeared that the removal of the soluble humus 
did not diminish the productiveness of the soil, in spite of the fact that 
the soil used was knowm to respond to nitrogenous fertilisers. 

Laboratory experiments indicated that the removal of the soluble 
humus increased the amount of ammonia but diminished that of nitrates 
in the soil, and the sum of ammonia and nitrates w'as usually less in the 
extracted than in the untreated soil. The numbers of bacteria, however, 
were considerably increased. It is stated that the laborator}^ results 
are not necessarily inconsistent with the vegetation experiments ; 
since the accumulation of ammonia and nitrate in an uncropped soil 
will only proceed to a certain stage, wdiile where crops are grown the 
nitrate is perpetually being removed by the growing plant. 

Field Crops. 

Varieties of Potatoes (Edinhurgh and E. of Scot. Coll, of Agric. ^ 
Report Eft., Ser. A., Vo. i). — Potatoes w^cre growm in 1914 followmig a 
wheat stubble on a medium loam soil in i/3oth acre plots. They 
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received 6| cwt. per acre of mixed artificials, supplying about 5 per cent 
nitrogen, 16 per cent, soluble phosphate and 6 per cent, jwtash, ut the 
time of planting', which was carried out in the third week in April. The 
figures given below represent the total of saleable produce. 

The yields of early varieties were i—Iipicure ir tons 12 cwt. ; 
Mid-Lothian Early 10 tons 16 cwt. ; Xiuetyfold 10 tons 15 cwt. ; 
Eclipse 10 tons 2 cwt, ; Sharpe’s E.xprcss 7 tuns 14 cwt, ; New Success 
4 tons 18 cwt. The quality of produce of Xinetyfold was stated to be 
inferior. 

The second early varieties yielded as follows ;~Macpherson u tons 
'I cwt. ; British Queen to tons uj cwt. ; King iCdward 10 tons 7 cwt. ; 
ilarbingcr 10 tons 6 cwt, ; Ochil Queen 10 tons z cwt. ; Sutton's 
Abundance 9 tons ii cwt. ; Queen Mary 9 tuns 3 cwt. ; Ihshop S tons 
18 cwt. ; Culdees Castle 6 tons 9 cwt. Two new \-arietics weic in- 
cluded-Ochil Queen, a strong-growing sort of the Britisli Queen type, 


and Bishop. 

The yields of late varieties were Seedling iz tons 17 cwt.; 
Exonomist 12 tons 0 cwt. ; Up-to-Date u tons 13 cwt. ; Ochil King 
n tons 12 cwt. ; Summit 1 1 lojis 10 cwt. ; I^egaston Don 1 1 tons 2 cwt. ; 
Factor n tons 0 cwt. : Arran Chief 10 tons 18 cwt, ; Iron Duke 10 tons 
18 cwt, : Arran Hope 10 tons 13 cwt. ; Imperial 10 tons 8 cwt. ; lemplar 
9 tons 16 cwt. ; Vitality 9 tons 13 cwt. ; Ikironet 9 tons 8 cwt. ; 
Northern Star 9 tons 7 cwt. ; Dalliousie 9 tons 5 cwt. ; Golden onih^r 
7 tons 18 CNvt. ; What’s Wanted 7 tons 12 cu t. Three new varieties 
were tested- vSeedling, Economist and Ochil King. 

Potato Experiments {Dorset C. C. Educ. Com., dyric. IJl. So. 2). - - 
The soil wa.s a fairly stiff sandy loam on tlie Keading Beds formation 
in Dorset. The conclusions are drawn from the 1913 trials that ou 
similar soils m the coiintv the varieties which may grown ^\'lth 
success are :-Sir John Llewellyn and Eclipse (earlies) ; Bioiieer Queen 
Colleen Great Scot, British Queen, Culdees Castle and I'qucure (.second 
rarlies)’; and Conquering He,'o, Arran Chief, Lochar Table la k, K.ng 
Edward VII . Balmoral Castle, L’p-toT>ate. (hikes Maiiieroi), 
Dalhousie Seedling and Duchess of Cornwall (mamcrop varieties). 
Sprouted seed produced a larger and more prolitable crop than 

'’"'^Cregm-Tchangc of seed it is rcco.nimcnded that at least lialf the 

nSS"rmS:Taganist disease was found bene- 

were produced at a less costlroin ^.arthed'’ 

‘“t^tpSwerefoundtobefromeq^^^ 

the rows and from re to (6 in. between the sets lor mamcrop at et s. 

Varteties t'Tal, com- 

tield fmls, I9K“>)- vnripties allowed to npen 

r^nf -eties and late varieties, 

un.; seed 

Kepi- on Field Trials, 1915) y'l'j ' , ^ , pq^jpe seed gave 

rs olTfre aTd or::;edVer aA while npe seed g.ave ti 


iUT iwiio VI - 

tons of ware and t 6 cwt. of seed per acre. 


4 ^’ 
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The results of this trial in 191.4 and 1915 conclusively confirm the 
generally accepted view that immature seed potatoes are best. Potatoes 
for seed purposes should therefore be raised when the tops have withered, 
but are still green, i.e.^ about a month before they are dead ripe. 

Ripe V. Immature Seed of Potatoes [Jour, Dept. Agric. Victoria, 
June, 1915). — In a test of ripe and immature seed for planting, whether 
whole or cut, the following results were obtained : — Ripe seed, whole, 
4 tons ; ripe seed, cut, tons ; immature seed, whole, 5^ tons ; im- 
mature seed, cut, 4-J tons per acre. At a second centre the increase 
due to immature compared with ripe seed was 2 tons 6 cwt. per acre. 

Varieties of Spring Wheats {Midlayid Agric. and Dairy Coli, Rept. on 
Field Trials, 1915).— On a light gravelly loam after roots, 3 bush, per 
acre of seed of four varieties ol spring wheats were sown on 5th March. 
The yields of saleable grain per acre in qr. (of 504 lb.) were : — Dread- 
nought 4^, Red Marvel 4^-, Sensation 4, Marquis 3. Marquis came into 
car and also ripened fully a fortnight before Red Marvel or Dreadnought. 
Sensation was distinctly the slowest in growth. It is concluded that, 
in the Midlands, Sensation should be sown not later than the third 
week in February, Dreadnought up to the first week in March, Red 
Marvel a ^\'eek later, and Marquis up to the beginning of April. 

Varieties of Oats [Midland Agric. and Dairy Coll, Rept. on Field 
Trials, 1913). — The following yields of saleable grain per acre were 
obtained (qr. of 336 lb.) i—Victory, 7I, Wideawake 7^, Crown 
Abundance 7, Beseler's Prolific 7, Scottish Chieftain 6^-, Golden Rain 6, 
Record 6. Triumph White 5I, Yicldcr 5|, Giant Eliza 5, Leader 4I. 
Leader, Y’ielder and Record are evidently more suitable for good, rich 
soils than for the light gravelly loam on wliich these experiments took 
place. 

Varieties of Oats (lIYsi of Scot. Agric, Coll, Bull. 71). — These experi- 
ments were carried out during the five years 1907-11. The following 
average yields were obtained, per acre 
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Beseler’s Prolific i 2,631 ' 

39 

65 

Golden Rain . . 

2 > 3 U 

33 ' 

93 

Wideawake . . ! 2,,^7o 

3 « 

109 

Potato 

2,309 

44 ' 

37 

Awnlcss Probstei | 2,350 i 

41 , 

i 4 '^ 

1 Twentieth 



108 

Mounted Police j 2,542 ' 

39 ; 

i 

^ Century 

2,286 

34 

68 

; Lincoln . . 1 2,499 , 

40 i 

|IIO 

1 Sandy . . . . I 

! 2,279! 

46 

70 

Waverley . . | 2,183 ; 

37 . 

i 52 

'thousand Dollar I 

1 2,270 ! 

3S 

44 

Storm King . . i 2,429 ■ 

3 fi ^ 

23 ; 

. Siberian 

2,208 

37 

65 

1 New Abundance j 2,380 

3'2 

; 23 

1 Danish Island 

, 2,180 

37 

69 

; Viking . . . . | 2,373 

37 ^ 

I 23 1 

Bavarian , . | 

' 2,063 1 

. 3 « 

95 

; Banner . . , . ; 2,349 ; 

' i 

3 « : 

; 20 : 

i 

’ White Giant . . i 
i i 

2,048 ' 

I 

37 


As regards harvest, the early varieties were Storm King, New 
Abundance, Golden Rain, Twentieth ('entury, Viking, Danish Island, 
White Giant ; the intermediate varieties were Waverley, Beseler’s 
Prolific, Thousand Dollar, Mounted Police, Lincoln, Banner, Bavarian ; 
the late varieties were Potato, Sandy, Wideawake, Awnless Probstei. 

As regards soil, Beseler’s Prolific, Wideawake and Mounted Police 
are stated to do well on nearly any type of soil, though Wideawake 
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does relatively better than the nif>Av f . ' ' 

a good return on heaw to medium sml ■ 
g.ve relatively belter VeternTorih hr 

does well on good soil and in good eis,°,s |„,f 
three first-mentioned uniler aiors, l i 

similar to Viking. Thon.saiKi iioii,: 

Varieties of Mangolds {MMaml ,Urh ml Urn, CM !• */ 
F,eld nah, igryl.-Thc results «( i„a„g.,,,i trials e l] , if ’ T. 

several seasons are summari.scd as tolimvs G,U;, rm n 

an uncertaiucropper ; it ,s the best keeper and hasa h', ; r,';™ 

it does best when sown earlv on rirh tlnt^n o.ii r. ' 

Mann^l, Long M has eropped well a..|, .rivfn'flfr 

has been practically eipial to that of Golden rankard, l„lm 

md,aie and Uon arc more certain croppers than Gol le , 

Tankard especially on light .sods; Lion has prod, ell rath 1,1 
crops, but IS one o( the poorest in perceiita.l ol drv matte, Iw 
Inimneiiak has given the same yields as Vollmv fntmnediale, Iwi in 
percentage of dry matter has always been the lowest of all. GoU-<, 
Gatepost has apparently two strains, both ol which ,irc superior to Yellow 
and fled Intermediate in ipialitv and beat Golden Tankard as croppers 
and are well btted for growing on medium and lighter soils (or late use 
m place of Tankards. 1 elh'tv Globe has been the best ami .surest i rouper 
especially under unfavourable conditions ol soil and season. 

ManuHnsr of Mangolds {Midiml A^ric. ami Dmyy (.//. on 
Field Tnak, T9T5).-Thc soil was a clay loam previ.nislv eropitcd with 
wheat. 


Granular nitrolim {i ’ cwt.per acre) oa\-L' 4.', tons per aero e.vfra yield 
abovethatof sulphate of ammonia (i cwt. per acre). Tl;e soil was lackmg 
in lime, and it is confidently stated that on such a soil granular mlrolim 
is superior to sulphate of ammonia for mangolds. 

^ While basic slag alone proved superior to supcrpliosplinte alone, a 
mixture of the two gas’C bv far the best cro]). 

7 he addition of 3 cwt. salt to tlie mamirial dressing fjiotasli supplied 
by a cwt, muriate- of potash) increased the yield by 3 ion.s; 4 r.wt. 
kainit proved much better than i cwt. muriate of potash plan 3 cwt. salt . 

Top dre.ssing at the end of June with i cwt. nitrate ol soda or i J 
cwt. nitrate of lime or i cwt. granular nitrolim proved verv profitable 
The two nitrates were best and ol piacticall)- equal value ; the granular 
nitrolim was not so good. Where l:he latter was applied on lai mangold 
ieave.s it burned tliem severely ; the nitrate had no such effect. 

A top dressing of 1 cwt. of salt along with the top dressings pre\'iou.sJy 
mentioned proved very profitable, the increases (except with nitrate 
of lime) being much large*’ on hetn’v sciil than on light soil, 


FhhUlXG SllTl'S AXte Dairvixg. 

Bran and Dried Brewers’ Grains [Cockk Park Expt. Skt. Bull. 
No. 23). — Bran and dried brewtrs' grains (separately) were compared 
with Bombay cotton cake and soya cake (together] as concentrated 
foods for cattle and sheep, the same amounts of digestible Jood con- 
stituents being supplied in each case. 

The results are taken to .sliow th.at |n•a^•ide(l The proper amounts of 
feeding constituent, s ore fed, and the foods are of good quality, theie 
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is little difference in the feeding values of the same amounts of the 
different foods fed in the trials. The choice of concentrated food is 
therefore dependent on price. 

Wintering of Stirks [Cochle Park Expt. Sta., BtclL No. 23).— Trials 
were conducted in the winters of 1 91 3-14 and 1914- 15 to compare 
indoor and outdoor wintering of stirks ; 22 blue -grey calves and 2 
shorthorn and Aberdeen -Angus cross calves were used in the first trial, 
and 18 blue-grey calves in the second trial. 

The rations used were, per 500 lb. live -weight per day (containing 
the same amounts of nutrients) : — ■ 


T. 

(12 animals 
out -wintered.) 

8 lb. meadow hay. 

1 „ soya cake. 

I „ Bombay cotton 
cake. 

I „ maize meal. 


I 91 3-14. 

ir. 

(6 animals 
in -wintered.) 
■23 Jb. swedes. 

6 ,, meadow' hay. 
I j ,, soya cake. 


III. 

(6 animals) 
in-wintered. 

33I lb. yellow turnips. 
6 „ meadow hay. 
r| „ soya cake. 


(12 animals 
ont-w'intcred.) 
loi lb. meadow hay, 

1 ,, so \ a cake. 

i| „ bran. 

I ,, Bombay cotton cake. 


II. 

(6 animals 
in-w'intered.) 

35 lb. yellow' turnips. 
7 „ meadow' hay. 

I f Soya cake. 


The out-w'intered lots had the use of a shelter shed open to the 
south ; the in-wintered lots were ]iou.sed and fed in boxes at night 
and were turned out to pasture during the dav. 

In 1913- 1 4 the 3 lots made practically identical live-weight gains of 
6^ lb. per head per week, but at the end of March a .slightly higher 
value w'as put by practical valuer.s on those wintered outside, as thev 
had better coats of hair, and W'ere more promising as grazing cattle. 
The cost of food was slightly less lor tliosc out-wintered. Incidentally, 
it was show'n that, provided equal amounts of dry matter are fed, 
swedes and yellow' turnips can be substituted for each other. 

In 1914-15 out-wintered gained 4 lb. per head per week live- 
weight, and those in-wintered 47 lb. The gain per head from the out- 
wintered lot \vas IIS. io(^., and from the in-wintered lot 20s. gd. 

It has now' been demonstrated at Cockle Park for 4 winters in 
succession that young cattle from 6 to 12 months old can be wintered 
with excellent results on pasture, if they have access to a shelter shed, 
and receive suitable additional food. At the end of the winter those 
w'intered outside have better coats of hair, and will command higher 
prices as grazing cattle. They also possess the great advantage of 
practical freedom from tuberculosis (see also this Journal for April. 
1915, p. 71, and December, 1914, p. 812). 


Winter Feeding of BuHocks [Prandon Exptl. farm, Canada ; 
** Farweys Advocate P Winnipeg, i6th June, 1915). — The bullocks were 
divided into four lots, two of which were wintered in a stable, w'hile 
two were kept outside with only an open shed for shelter. All four 
lots received tlie same grain ration. One of the lots wintered indoors 
received straw' and maize silage as fodder, while the other had mixed 
liay. One of the outside lots was given lucerne as fodder, the other 
receiving mixed hay. The animals were sold in the spring after 191 
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< 3 ays feeding. The results of the experirueut were as follows, the figures 
showing the average per bullock ; - - 


WinicYcd indoovs- - 
Lot I— Mixed hay 
,, IL — Straw and maize 

silage 

WinUred outside- - 
Lot III. — Mixed hay 
,, IV, — Lucerne . . 


Averas^t.’ gain 
in i<ji (lays. 

lb. 

.V>- 

31 9 1 

314 

329 


A\'crage cost 
id food. 

/ s. d. 

7 M 4 

•S 2 
S 5 0 


A\-cragv [irolit 
over cost of 
food. 

/ F. 
in o 
1 12 10 

}0 n 


It will be seen that, of the bullocks fed on mixed hav, those wintered 
indoors made a considerably higher gam and yielded more tlian double 
the profit obtained from the outdoor lot. I'lider exactly similar 
conditions st^a^v and maize silage proved more profitable as fodder t;h.pi 
mixed hay, though producing' a. smaller gain in weight; lucerne gave 
a rather higher profit than mixed hay. 

Pig Feeding with Uncooked Meals [Cochh Park ]',xp. .s/u.. ItuIJ. 23;.- - 
These trials were conducted to ascertain whether it was pussible In feed 
pigs profitably on meals ahue in TSorthumberland. 

In both 1913 and 1914 four young ] figs were bought atS w{M.‘k.^ old, 
and the trial was concluded in cacli year when they were 32 weeks 
old. In the first of these C iiiontlis the pigs were allmved. in 1013. 

1 1- pts. of milk per head daily, and in 191.], I gai. ul skim milk daily : 
lliroughout the vhole period the meal, otherwise forming the sole foo:l, 
consisted of maize and gram, criisiied and fed in the form of a cold 
crowdy ” (mixture of meal and valcr). 

The pigs ill 1913 cost, 011 the aycrage. n yw tu pirrcliasr. mid tlic 
cost of the food for the period was 34 8.y ]d.. making a t(-l<d (>1 32 1 3.0 yi. 
per head. The sale yaluc of each pig at the end of the trial was 
£3 igi-. 51/.. leaying n 2s. 2d. ns, the gain per pig. Lacli pig couMimed 
389 lb, meal and made again of 135 lb. liye-we ght ; neglecting tlie smtill 
amount of the milk fed. about 3 Ih. meal ju-oduced r lb. live-u eight 


increase. . 1 '.-i 

In 1914 the pigs cost 31 each and sold for 35 lo.c each, llie 
food cost £z 1 5.S. Srf. (or till! 21 'vecKs. lear in.? /„i S.o tlic :;aiii per 
pit; The'pis.'s inch coiisuni«l 8;,o lb. meal and ra.ide a ffim ol ei j In- 
so that,ag,ain ncglecung llio milk ted. abonty lb. meal i«n,!nce,l i lb 
liyewyeight increase. 

The amonnt ot food led in the lira: munili mas 6, lb. mm/v .md 
40 lb. gram per 1,000 Il>. live-ttoight per day, gradually changing by 
the sixth montli to lb. and iSl lb„ respe. tivelv. m rohb mid b. 
iS,V Ib.aiul >ol lb. iiuhc iyi 4 e.xi)«i"‘™b 

Feeding of Straw to Pigs iPniil lug's l.imrfie. Zg, isl and ' .y'l J’«yy 
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fattening and the utilisation of the total ration ; >vhen the straw “ meal '* 
completely replaced the bran , the live-weight was reduced practically 
to one-half. With no straw', i lb. live-weight increase was obtained 
from iT> lb. protein and 9*9 lb. starch equivalent; with half straw in 
place of half bran, 2*1 lb. protein and I5’6 lb. starch equivalent ; with 
straw completely replacing bran, 2*i lb. protein and 20*2 lb. starch 
equivalent, 

Feeding Value of Crosses [Die Laudw. Vey$uchs-Stat., LXXXVI!., 
4 6* 5 : F. Honcantp and oilieys].' — The following results were oMained 
from digestibility experiments on sheep. The figures are reckoned 
as percentages of diy^ matter -j- 15 per cent, of water. 



" High "Moor 

“ Mineral" 

Marsh 

Marsh 

Grass. 

Soil, 

911. 

Soil, 

1912, 

Soil, 

1912. 

Soil, 1913. 


Dig. 

Starch 

Dig. 

Starch 

Dig. 

Starch 

Dig. 

Starch 


: Ihotein. 

Kquiv. 

Protein. 

Equiv. 

Protein. 

Eqiiiv. 

Protein. 

Kquiv, 

LoUum pereime 

4'io 

39 'f} 



2 '02 

25’9 

i ‘37 

28-4 

„ italiciim 

2‘20 

40'8 

— 

— 

2-05 

29'8 



Dactylis glomcraia 

3 ' 3 i 

35'6 

— 

— 

2'57 


I 'ill 

23-6 

Phleum pratensc . . 


40'8 

{ 071 

30 '8 ( 

34*1 j 

3-0: 

27'5 

o '97 

2r2 

Poa pratonsis 

+■58 

36’o 







,, trivialis 

Festuca praU'Tisis . . 

5-18 i 

40“9 

..... 

— 

— 

— 




5-68 i 

39'9 

— 

— 

— 

— • 

2*09 

277 

„ rubra 


38-6 

— 

— 

5 '46 

3 +'’ 

raS ; 

2>'I 

.Agrostis vulgaris • . 

" i 


l “73 

41-0 





Average . , 

j 3 ‘ 5 <> 

j 39 ‘i 

r2j 

35'3 

3V2 

, 28-9 

i'46 1 

.6, 


Former experiments carried out by the investigators had given the 
following figures for starch equivalent (on dry matter 15 per cent, 
water) : — '' High " moor hay, 36'o6; clover hay, 32^54 ; marsh hay, 
30*37 ; “ low moor hay, 28*59. The conclusion is drawn that “ high ” 
moor, if properly cultivated, yields a fodder quite equal, and even 
surpassing, in feeding value that on “ mineral " or marsh soils. 

Hempseed Cake for Dairy Cows [The Analyst, October, 1915 ; 
H. T. Cranjield and M. G, D. Taylor). — The composition and quality 
of milk and butter produced by feeding hempseed cake was quite- 
equal to that obtained by feeding linseed cake. 

The effect of removing cow's from poor pasture on to a well-balanced 
ration in the stall was showm very strikingly by the data obtained. It 
caused a largo fall in the percentage of fat, a considerable rise in the 
Reichert-Meissl, Kirsclmcr and Polcnsk^ values, and a fall in the 
refractometer figure. 

Pigmentation of Bacon [Jour. A^ric. Sci., Vol. VIL, Pi. 2; K. J. /. 
Mackenzie, M.A., and F. H. A. Marshall, D.Sc .). — Former investigation 
having shown that no mammary pigment could bo detected in the 
old SOW’S examined, the present test sought to establish whether such 
pigment had previously been present in the sows, and had been des- 
troyed or removed during the periods of glandular activity. Four 
sows of coloured varieties were taken, three being Large Blacks, and 
one a Berkshire. All four animals were operated upon on tlie same 
date, and pigment was found to be present in the mammary glands 
in eacli case. All the sow's subsequently had two litters, and later 
on they were killed on the same day, when it w^as found that in three 
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cases the pigment had entirely di sap pen red. and in the fourth case 
only a very slight trace remained. 

These experiments arc held to pro\c \-er\* clearly tlmt pigment 
may be 110 longer present in saws wliich have beem l)red from. While 
the precise period or periods at which the pignumt disappears is un- 
known, there is a strong presumption that this takes place either 
during the progress of lactation or in the period of pregnancy when 
the mammary glands are being built up preparatory to the secretiaii 
of milk. 

Effect of Time of Milking on Quantity and Quality of Milk {Durlnun 
C. C., Offerton Bull. No. y, f. P. Walhcv, d/.Sc.).- -This evpiaimont 
lasted over two periods of 6 weeks eacli. and tiie cou's were divided 
into two lots. During the first period Lot I. was milked at o a.m. 
and 6 p.m., and Lot II. at 6 a.m. and 4 p.m., while during tlie second 
period the times of milking of the two lots were reversed. 

The total amount of milk did not appear to be inlliienccd by the 
ecpial or unequal periods of milking, but, as is usually tlie case, uneven 
periods of milking resulted in a reduction in the butler fat content 
of the morning milk, while an even interval tended to obvaate this. 
The cows which were milked at even periods gave more milk m tlio 
evening than in the morning, though the evening s milk was slightly 
poorer in quality than the morning's. 

Ill a note on the above experiment it is stated that the results 
lend to confirm a theory preciously i'orniulated. namely, that if cows 
arc milked at 6 a.m. and 6 p.m. the or ening's milk rvill be 0*2 per cent, 
ooorer in fat than the moniing’s, and that for ec'cry lialf hour earlier 
tire evening’s milk is obtained it gains 0-23 per cent, over tlic morning s 
fat content, so that milk obtained at P pta cent, rither 

than that got at 6 a.m. 

comparison of Milking Twice or Three Times a Day {Dm 1 m,n 
c C. Offerion IS,,!!. No. , ; F. F. IVAf- .U.-Sc ). -One lot ol 
were milked at 6 a.m. and 6 p.m., and tlic other lot ,y a.m, i yio i mi. 
and 6pm' after 6 iveck.5 the tivc lots were interclwnsed lo .r hirthcr 
rteer The lesnlts showed no adwintage in milk, ns three Inno 
.hilv and the extra labour would be considerable. Moicoiei, the 
™^k'in tte Irni from cow.s imlked thnee daily was odou oi ,a poor 
character, and fell below the 5 pci cent, hniit, 

Effect Of increasing the Amount of 
Rations of Dows an the Composi ion ^ ^ ^ 

Brilish Association Mutuii,, ^ the composition 

M. 4 .),-Thc be athi-cd by 

of the mineral matter m . , „ rnnfinucd bv this experiment, 

adding mineral matter to the food I, weeks 

yield was observed. 

(«.« OT TW. >“< -iV., 

;ss o 
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lime, was fed to milking cows on pasture at the rate of i oz. per head 
per day, the cows receiving also a concentrated ration. The phosphate 
seemed to have very little effect on the quantity or quality of milk, 
and did not cause a stimulation of the nervous system of the cows, 
such as had been thought possible. The only result from feeding 
the bone ash seemed to be a slight increase in carcass weight. 

Poultry. 

Egg-Laying Competitions at Harper Adams College [Poultry 
Competition Monthly, issued by the College, Vo!. Xo, 3).— The third 
period of the 12 months' and 2 years’ laying competitions tenninated 
on 25th December. During the third period eggs reached tlie maximum 
price, viz., zs. uf/. per dnz. in the week ending 8th December. The 
number of eggs laid and their value in each section of the competition 
for the 12 weeks are as follows - 



12 Months’ 

I'wo Years ' 

Average per Pim of Six birds 

Competition. 

Competition. 

(inckicling unrecorded eggs). 


Eggs. 

Value, 

Eggs, 

Value. 

Section I. (Lcghunis) 

i^ 3'3 

d. 

24 5 

106.8 

s. d. 

20 10 

,, 11. (Wvandottes) .. 

i.p.2 

26 4 

1 19. 4 

23 3 i 

HI. Rocks, Orpiiigtoiis and 

105.0 

21 3| 

1 1 2. 4 

22 4 

Rhode Island Reds), 1 

lY, (Sussex) 


— 

95- 75 

18 7 

\T. (Farmers' and Small | 

llcldcib’ Section) 

110.4 

22 if 

— 

— 

All the birds . . 

122,3 

24 5 

III. 2 

21 10 


Section was intended for “ anv ollu r non-setting breed,” but no entries 
have been received. 


Tumours in Fowls [Join'. A^vic. Research [U.S.A.] zqtli Xcvember, 
3915 ; Maynie R. Curtis ). — The following conclusions are based on an 
examination of data collected during 8 years’ autopsy work at the 
Maine Agricultural Experiment Station - 

Nearly 9 per cent, of the birds had tumours, theie being no real 
difference in this respect between birds which died from natural causes 
and apparently normal birds ^^■hich vxrc lei lied. 

The occurrence of tumours increased with age ; only 7 per cent, 
of the birds under years had tumours, while neoplasms were present 
in 19 per cent, of those over that age, 

111 birds which died from natural causes, the tumours were ilircctly 
or indirectly the probable cause of death in from one-third to one-hall 
the cases. 

Hypertrophied liver, spleen, or kidney tended to be associated with 
the presence of tumours in other organs ; death often resulted from 
internai hemorrhage from the tumour, the underlying tissue, or the 
hypertrophied liver and spleen, 

The organs most frequently affected in the females were the genital 
organs ; in most cases the tumours were confined to one organ. 
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NOTES ON AGRICULTURAL 
COOPERATION, 

Co-OPEKATION between farmers for the disposal of tlieir milk may 
lead to improvement in the purity and regularity of the supplies, 
to a better price being obtained by tlie 
The Organisation of producci', and to the removal of diflkuHies 
the Mili Supply, in connection with tlie distxisal of surplus 
milk. Co-operation sliould prove of advantage 
not only to the farmers themselves, but also, fruiii the point of view 
of the improvement of purity, to the general public as consumers. 

Pttrity. — The purity of milk as it reaches the consumer is likely 
to be improved by the organisation of the producers, .since it is to he 
expected that the milk will receive more effective treatment for the 
removal of impurities at the common collecting centre tliaii on individual 
farms ; and, further, clean methods on. the farm are much more likely 
to be adopted under a co-opcrati^•e system, since members must conform 
to tlie society's regulations. 

Disposal of Surplus d/iV/O'-Co-opcratioii sliunld facilitate tlic disposal 
of the surplus milk, rvhich could he coiu'crtcd into cheese, cream or 
other milk products at the collcclmg depot, and it lias been found 
profitable in some case.s to establish a cciitial depot, solely, or almost 
solely, for the disposal of surplus milk. 

Some societies, for e.vample, muko clice.se with great success. One 
^ciely collects cream and makes it into butter at a central creamery. 
A Welsh society lias adopted a system of butter blending as an alterna- 
tive to making butter ; the farmers make tlie butter tlicmselves and 
send it, unsalted, to the premises of the society, where it is blended 
by an up-to-date plant. AnotJier socictv coin'cns its smplus milk 
into cream and .separated dried milk powder. 

The central depot is much more like!}' to be able to sociin; ellKient 
marketing than tlic individual farmers. Among otlicr advantages 
the produce could be graded and standardised, and jmblic atleution 
could be attracted and its confidence retained Iw elficient advertising 
and the use of names and brands. 

The ColUxIms The first step to be take.i by daiiy farmers 

who have .agreed, to combine to dispose of their milk, is Hic cstablisliment. 
prefcrablvator near a rad wax' slation. of a milkee/hfi'iigih/xxd' eriuippcr 
with a refrigerating plant and cold store, as well as xy.fh the noecssary 
plant and utein^ds for the mannfa: tare ol elicese. 
forms of mdk nroducts. TItc prox'.sioi, «( an gPI>l> « P”; 

cold xvatcr is essential for refrigerating purposes, y.e no k 0 h 
district would be lirought lo this ilcpot. and. inter 'y gp 
thoroughlv refrigerated, cleansed and pastennsed, it ^ ; 

by rail or motor to (he rdad depots or shoiis m .ho 1 ;''^ - 

population, as xvcll as to pnbiic institutions. Itofels p 

Creameries or depots .nay cost / ^'^0^ 

and equip, but no hard ai'al last rules tan 0. an P’'' ' j 
the plan on xvlnch the depot is to bo “g ^ , rLde for 
formatioir of a society, sinec ‘ |i,c primary 

the varying conditions m chilcrent dii>ti ict, . ivibution ol mii’K. 

object .nay 1)0 a .nilk depot for the , : ' To Ins 

will, .a phnt sufficient to deal xv.th ‘''Uf; t -t Iv a ilk t 
into cheese ; at another centre the business max bt pa.f b 
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and partly the manufacture of milk products ; while in some districts 
milk selling will be quite out of the question, and cheese-making in 
summer and butter-making in winter will be advisable. 

Capital and Business Management Necessary. —It must be borne 
in mind that a society should not commence to trade until adequate 
capital has been provided to start and carry on its business, and that 
a society cannot hope to succeed unless it is controlled by business 
men and is in a position to employ a competent manager and staff. 

The capital of some of the largest societies in this country ranges 
from about ^2,500 upwards, and the turnover from about £20,000 
upwards, 

Some of these societies have adopted a principle which it is very 
desirable should be extended, not only in co-operative milk selling but 
in other forms of agricultural co-operation, viz,, trading with industrial 
co-operative societies. As an example, one society, in addition to trading 
with ordinary retailers, and disposing of nearly 1,000 gallons daily to 
public institutions, sells about 2,000 gallons of milk daily to an 
industrial co-operative society. 

By-laws . — To carry out a scheme for the organisation of the milk 
supply on a proper basis, by-law'S w'ould have to be drawn up, regulating 
the conditions under which the milk should be produced and dealt 
with before it reaches the depot. Many of the co-operative dairy 
societies affiliated to the Agricultural Organisation Society have drawn 
up such by-laws. The societies are registered under the Industrial 
and Provident Societies Act, 189^^, and have in most cases adopted 
the model rules of the Agricultural Organisation Society. Model 
rules for co-operati\ e dairy societies may be obtained from the Agricul- 
tural Organisation Society, Queen Anne's Chambers, Tothill Street, 
Westminster, S.W,, who will be pleased also to supply further informa- 
tion as to co-operation in the dairying industry, and to assist with advice 
in the formation of co-operative societies. 


OFFICIAL NOTICES AND CIRCULARS. 

Xo outbreak of foot-and-mouth disease has occurred on any 
premises m Groat Britain since that confirmed on the iitli February 
at the County Asylum, Wells, Somerset, 
Foot-and-Mouth mentioned in last month’s Journal. The 
Disease, district scheduled in connection wdth that 

outbreak, to wdiich restrictions on the move- 
ment of animals w'ere applied, was gradually reduced and all the 
restrictions were withdrawal by an Order of the Board which came into 
operation cn the 13th March. 

In connection with the tracing of certain calves sold from premises 
at the Wells County Asylum, it was found that some of them had been 
moved to the Midlands and exposed for sale in certain markets in 
Warwickshire and Oxfordshire. It was considered advisable, therefore, 
as a precautionary measure, to make an Order prohibiting, for the time 
being, the exposure of animals for public sale or exhibition within an 
area surrounding those markets, and- also prohibiting the movement ol 
animals out of that area. This Order w^as made on the 14th February. 
The calves concerned having been traced and no foot-and-moutli 
disease having been found either in them or any other animals in the 
area scheduled, the Order was revoked on the 22nd February. 
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The attention of the President of the Board of Agviailturc and 
Fisheries has been drawn to the possibility of lanncrs and shepherds. 

by carrying lights at night when attending 
Canying of stock, rendering themselves liable to pro- 

Lights at Night secution under the Lighting Regulations at 

on Farms. present in force, 

Lord Selbornc has been in coniiuuni- 
nation with the Home Offree, and is ud\ i 5 ed that the sole requirement 
is that such lights must be properly screenetl. 

It is understood that a lamp of a special pattern has been manu- 
factured at the suggestion of the National Farmers' Union in Idncoln- 
shire, but the use of any particular pattern of lamp is not necessary. 

One simple arrangement which has been adopted is tr) place the 
light in a biscuit tin with straight sides. 


The following Circular Letter, dated i(Sth hebniary, ipio, regarding 
the purchase and use of sulphate of ammonia by farmers, lias lieen 
addressed to the secretarie.s of County War 
Sulphato of Agricultural Committees:-- 
Ammonia : Purchase Sir, —I am directed by the Pre.sidcnt of the 

Md Use hy Farmers. Po^ird of Agriculture and Fisheries to refer to 
the notice rccentiv issued as to the suspension 
oi licences for the export of Sulphate of Ammonia, anil to en,'l,wo 
copie', of a notice* and leafletf nhich have been issued and to wine), 
he hopes you will give the widest publicity possible. Will yon lei 
me know how many copies could be distributed with advantage .,1 

'"Tn'order that vour Committee may be in possession ol lull information 
on this matter, 1 am further instructed to enclose extracts Irora speeches, 
made by Lord Selborne and Mr, Aclaml to a deputation received at 
the Boarf's offices on the and instant from the Central Uiamber o 
Agriculte with reference to the position as -gards Sulpha e ,1 
Aimonia. It will be seen that the President desires to cncoura c 
to Tgreat an extent as possible, the use of sulphate ol animon a bv 
farmers this spring, and to urge them to purchase their .supp les »i 

to deal with small orders, and do no , a 
considered desirable to add to Ho - » ""Ration to be 

dealers who are stated bv ‘ Association mlorra the Board 

sellers of sulphate of ainnwnia. ' ' , ,j ,.,.„ed Cib !>>■ 

that the price asked by Urn Board bavu on this occasiun 

per ton, including bags, free on rail, » t » be 

not been able to mahe any arrangement as to the 
a matter for negotiation m each case, importance of urging 

Lord Selborne desires to la^ .t - ^ 

farmers to place thei^e^^dhouy Hiay _» , 

• See Journal, February. 1916. P' printed. 

♦ Printed bclo\''. >> - 
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sulphate of ammonia is an important by-product in Connection with 
the manufacture of certain materials required by the Ministry of 
Munitions, it will not be possible to continue the suspension of licences 
for export unless it can be proved that there is an effective demand for 
sulphate of ammonia by farmers sufficient to prevent any interference 
with the production of explosive materials. 

I am, &c., 

Sydney Olivier, 

Secretaff. 

ENCLOSURE TO ABOVE LETTER. 

Extracis from Speeches made by ihe President and the Parliamentary 
Secretary of the Board of Agriculture and Fisheries to a Deputation 
from the Central Chamber of Agriculture on ihe 2nd February, igiG. 
The President, in the course of his speech, said > - 

I want first of all to come to the question of sulphate of ammonia. 
What you have said to-day is practically this, that the increase in the 
price of sulphate of ammonia since the war is justified by the increase 
in the cost of production ; but that the price before the war wavS not 
justified, and the Government ought to inten'enc to fix a price. I 
am not prepared without examination to accept the statement which has 
been made as to tlie pre-war cost of producing sulphate of ammonia. 
You must remember there are a great many producers of sulphate of 
ammonia, the gas works, the shale oil works, the coke ovens and the 
Moiid process, and while I am not in a position to say that no producer 
of sulphate of ammonia could produce at (say) £5 per ton, I am 
perfectly certain that they could not all do so, and that in mo.st cases 
such a price \vould cause tlie producer to go out of business. 

The Government cannot fix prices except by Act of Parliament, and 
no Act has been passed by Parliament which would empower us to fix 
the price which should be charged to farmers for sulphate of ammonia. 
The moment it was proposed to get an Act of Parliament to do that, 
you would have people demanding a fixed price for all your products. 

I have been very strongly pressed by influential interests in this 
country to interfere with the prices which farmers are getting for their 
produce, but I have resolutely refused. It is impossible for me to 
consider fixing maximum prices for what the fanner uses if I am to 
maintain the position that nia.^^imum prices arc not to be fixed for 
what he produces. 

The sale of 300.000 tons of sulphate of ammonia abroad at /17 per 
ton is a real contribution towards the solving of the difficulties of 
financing the war and steadying the foreign exchange; therefore, it was 
no easy matter, with those big financial considerations against us, to 
have stopped the export of sulphate of ammonia. I do not hold out 
any hope of fixing a maximum price for sulphate of ammonia, but I 
hope the steps we ha^'e taken will automatically educe the price to a 
certain extent. 

The comparative manurial values of the different fertilisers show that 
sulphate of ammonia at ^16 los. a ton is of the same value as nitrate 
of soda at ;^I3 los. a ton, and very few farmers at the present moment 
would hesitate to buy nitrate of soda at ^13 los. a ton if they had a chance. 

The Parliamentary Secretary to the Board of Agriculture and 
Fisheries, in the course of his remarks; sakl 

As you are all aware, we made in the autumn a special arrangement 
with the Sulphate of Ammonia Association whereby they should sell 
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under certain conditions sulphate for use as an autuinu clrcssing in 
November and December at /14 lo.s. a ton. That arrangement had 
in it the eicment of a bargain, ^^e were pusliliig the use of sulpiiato 
of ammonia, which we believe to be a thoroughlv sound thing in certain 
parts of Imgland, Wales and Scotland, though not by an\- means uni\’er.s- 
ally, and, in return for that, the makers agreiMl to drop their price below 
that whicli they could have obtained in otlier markets. This arrange- 
ment could not be continued into the spiing, as we could not insist 
on maker.5 selling at an especially low price for the ordinary normal 
supplies which agriculturists take in the ordinarv course of tlreir 
business. All through the autumn we iuu-e been urged bv fanners and 
representatives of farmers to prohibit the export of sulj-jbaie of amiuonia. 
but we did not do this as there did not seem to be any certainty that 
we could get anything like the total production td' that I'erliliser taken 
up and actually used by the agricultural Cvanmimity. 

Now that the time of the year lias arrived when it is e.xlremely 
desirable in the interests of the nation tliat sulphate of amtnonia should 
be bought and used in large quantities, the {|i]estioii of the j^rohibitioa 
of export has presented itself in a dilfereut form from what it did in the 
autumn, and it has recently been decided absolutely to suspend the 
issue of licences for export. 

The Government, in the interest of foo;! production, is resjxm.sible, 
and has certain pow’ers to secure, that tiierc shall be am]ile supplies. 
They are not in any similar way iTsponsiblc, and tliey have not in any 
similar w’ay the power, to control the price at wliich those supplies 
shall be available. 


We must reali.se that the prohibition of export winch is now in opera- 
tion cannot last for ever. I'our times as much siilphaUi is normally 
produced in this country as is normally consumed m this country by 
farmers and for commercial purposes. In many cases sulplIat^“. is pro- 
duced as a by-product of indu.strics. of wliicli another product, if not 
the main product, is one or otlier of the materials wliicli a.re extremely 
necessar,' for munition purposes. Ijuniediatelv th.cse makers iind 
stock accumulating on their hands (wliich in the orclmary wav they 
would have exported} thev iiill ciaini that the suspension of exports 
IS affecting their output of inaterials required for inimumns. < learlv 
we cannot go on indefinitely refusing tlie deniaiK.s tliat export sbo„ < 
again be allowed, therefore we want farmers to realise that tliey ought 
to take advantage of tlie present prohibition of export to buy as mnclx 
of this fertiliser as they can possiblx' afford to buy 

One of the difficulties is that tlie parts o( the country nhwe sulphate 
is ntatnlv used arc not parts ol the country where .su Iplnitc is mam y 
produced ; and the more fanners and merchants can fill unr i kma. s 
bd spread them into the districts winch do not nnrmallr »up| byhe 
farmer, the less will be the pressure upon us to reheve 
by aRain allowing export. The local gas worte may possikc c d 
out, but the farmer or dealer will find tliat thye aie ‘'‘">11'^ ' ' 

50, 80 or 100 miles away m the industna disln s. ^ 

m’.|ns extra railway transport it will be thoroughly woitli niuh for 

Z Zmer or merchant to incur that little 

in order to got the sulphate, and reheve the p essme 0 he „ . .. 

The position is a I,,!;:: Lrosted m 

farmer consuming the sulphate, m ^ 
munitions in prevciUmg accumulations 
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We wish, therefore, to point out the great importance in the farmers’ 
interest and in the national interest, of using as much sulphate of am^ 
inonia as they can in the coming months, and {if necessary) obtaining 
it even from persons who do not normally supply it for agricultural 
purposes. 


Thk following Circular Letter, dated 23rd February, 1916, has been 
addressed by the Board to War Agricultural Committees in England 
and Wales : — 

Employment of Sir, — i. The President of the Board of 

Women on the Land. Agriculture and Fisheries desires particularly 
to invite the further co-operation of your 
Committee in improving the efficiency of the arrangements which have 
been set on foot to encourage the employment of w^omen on the land. 

2. This matter was dealt with in the Board’s Circular Letter of the 
29th November last,* and at the conference held at the Middlesex 
Cuildhall on the 31st December last, a report of which has been sent 
to you, but in view of the great and growdng importance of maintaining 
.and increasing, if possible, the home production of food, Lord Selborne 
has decided to make a further appeal to you on the subject. 

3. It is obvious that the cultivation of the land and the production 
of food depend upon the sufficient supply of labour. Lord Selborne 
has made special efforts to secure the retention on the land of farmers 
and of the principal classes of their skilled employees, but more men 
are needed for the army, and the ranks of the agricultural classes must 
contribute to the supply. The shortage of labour on the farms is 
already serious in many parts of the country, but farmers must face the 
fact that the situation is bound to become fnore difficult, and that the 
shortage will increase, and will be felt far more severely next spring and 
summer than was the case last year. In these circumstances Lord 
Selborne hopes that the War Agricultural Committees will take pains 
to make the position clear to farmers throughout the country, and will 
use their influence to induce them to meet the deficiency of labour by 
making use of the services of women, paying them reasonable wages 
and assisting in training them for agricultural work. Women have 
shown that they are fully capable of performing satisfactorily many 
forms of farm woik, and Lord Selborne is satisfied that the shortage of 
labour can best be met by enlisting their aid. 

4. It is not sufficient, however, that the farmers should be prepared 
to employ women, though this is the first essential. An appeal must 
also be made to the women to offer their services, and this appeal must 
be made on national and patriotic grounds. It must be pointed out 
that the production of food is essentially war work, A woman who 
works on a farm is doing just as valuable service to the country as if 
she w'erc employed in a munitions factory or helping in a hospital, 
and she is bearing her part of the national burden equally with her 
husband, her son or her brother in the trenches or on the sea. 

5. Lord Selborne has therefore been taking steps for the purpose of 
organising as promptly as possible a national recruiting campaign 
for the enlistment of women in agricultural work. Some women will 
be found able to give their wdiole time In such -work. Others, 
particularly the wives of the labourers living in the rural districts, 

* See December, 1915 (p. 862). 
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may only be able t<; offer tliemsjolvcs fnr w 
Some ^vl^ require training?, 'f"' ^ 

agricultural conditions u'iH only renuiro of 

But the services of all cla se I C ^ 

iv;rv:rv!r5H’’™v« 

6. Lord Selborne recogmsB that ronddcrablc p,„»nss ),,a, ,lrou]r 
been made m establislung the dcs.red orga.uaatio , ; , I, k ito 
opporti.n.ty to express his „ann appreeialtoa o( the co-opembo,, be has 
received from County t\ar AgnciiUural Committccs.aml of the v.alinHe 
work which as been done both by many uomen resi.lent in eoimire 
districts and by tlie organisers of women's work altaclied to the 
Labour h.xchangcs, m the establislmient of woramts nrga.iisaiions 
m many counties to dea! with flie quei^tion. Lonl Sclliorne is gh,,) to 
be able to say that the Board of Trade are iiiereasing the iiumlier of 
heir women organisers, and he hopes that this will make it Iho easier 
for the V\ar .\gncultiiral Coiiinuttees thruiiglioiit the couiitrv to eon 
tmiie to work m constant co-operatioii with these officers in ail matters 
relating to women's labour, and that it will lie possilrle to arnn'w for 
the woman organiser* for the district to be present at any luee'tings 
of your committee at wtiich tlie question of women's l.ibom on tfie l.imf 
is likely to be fliscu.ssed. 

7- With the object of a.ssisling in tins ivoii; Lord Scli)t)nu' Ini-; 
appointed Miss M. L, Talbot, Secretary of tlic Victoria League, to be 
a woman inspector of the Board of Agriculiure. and she will be glad 
VO attend and speak at any meetings to wliich ,slic is iiniled. 

8. When a Women’s Farm Labour Fommitice fur tlm county has 


been set up, it should appoint district committees or local rcpmscntatiiTs 
and village registrars u ith a ^•ie\v to undertaking a systematic canvass 
of the women of the county, and tlic formation of a register of fhf).s{* 
women who are willing to offer their seryices. This work has already 
been undertaken in some coimtio.s, but not in mam-. It L desiralile 
that the work <if the Women'.s Labour Committees should bo kept in 
touch with that of the War Agricultural Committees, and it is suggested 
that the most conycnient method of doing this is that the Wav Agri- 
cultural Committee should delegate to the Women’s harm I.aiwur 
Committee all questions relating to women's work on tlie land, and 
that two or more ineinbcrs of each ronuuittec ^hln^hl be eo-upted on tlic 
other committee. 

9. A similar connection mav be made between t]ie Disinct War 
Agricultmal Coniiuittecs ami the Women’s Faim L.ihour Sub- 
committees. 

ro. The women’s com-mittees will arrange, where desirable, to hold 
meetings for the purpose of inyiting and encouragivig women t(.) olfer 
tlieir .seryices on the land. For such meetings, competent speakers 
will be required. Tlie Women’s Vann Labour Committee for flu- 
county will, no doubt, be able to supply speakers iit nianv cases, but 
it ha.s also been arrangeil that a panel of approyed women speakers 
should be drawn up b\' tlie Board of Agriculture and I'i.diencs. If a 


* Communications should be addres'^'d to the Agricultural Organising 
Officer, c/o tlie DivLiomil Officer, id flu; addrcsso.s given at the end of this 
-letter, 
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women’s committee desires the services of one of these speakers, appli- 
cation should be made through the Agricultural Organising Officer 
at the Divisional Office of the Labour Exchanges. 

II. The Board of Agriculture and Fisheries propose to issue leaflets. 
&c. , on the subject of women's work on the land, suitable for distribution 
at meetings or othenvise, and I am to enclose copies of two reprints 
from the Board’s Journal. Further copies ^Yill be supplied on 
application. 

T2. With regard to the expenses of the Women’s Farm Labour 
Committees, I am to say that the Labour Exchanges Department of 
the Board of Trade are prepared to supply the committees with headed 
notepaper, franked envelopes, register forms, and posters for meetings, 
and that the Board of Agriculture and Fisheries are prepared to consider 
applications from them for small grants to defray the travelling expenses 
&c. , of speakers at meetings organised by the committee. In addition, 
it will be open to a County War Agricultural Committee to make grants 
towards any other expenses ol the women's committees out of the 
funds at their disposal, whether such expenses were included in the 
original estimate sent by them to the Board or not. If the grant made 
by the Board to any County War Agricultural Committee has been 
fully expended, or if grants which it might be desired to make to women’s 
committees would cause the estimates of their expenditure which they 
have submitted to be exceeded, the Board will be prepared to consider 
an application for an additional grant, on rec:eipt of a statement of the 
expenditure they have already incurred. 

13. In recognition of the patriotic spirit of those women who under- 
take work on the land Lord Selborne proposes, in conjunction with the 
President of the Board of Trade, to grant a certificate, emblazoned 
with the Royal Arms in colours, to such women workers. These 
certificates will be issued to the County Women's Farm Labour Com- 
mittees, who will be responsible for their distribution. It is also being 
considered whether an armlet should not be issued to women workers 
on the land. 

14. Lord Selborne has also given consideration to the question of 
clothing suitable for women agricultural workers, and he has approved 
a costume consisting of a coat and short skirt of durable washing 
material, together with gaiters and stout boots. Samples of this costume 
will be supplied to the women's committees, through whom it will be 
possible for women workers to order them. Tlie tost of the coat will be 
los. 6r/., the skirt 5s., the boots 7s. and the gaiters 45. It is suggested 
that farmers who employ w'omcn workers might help them in regard 
to their clothing by advancing the cost, and being gradually repaid, 
or that women's committees might raise funds locally for those who 
cannot afford to purchase the costume. 

15. I am to add that Lord Selborne desires to commend to your 
committee the Women's National Land Service Corps, of 50, Upper 
Baker Street, London, W. The Duke of Marlborough is the President 
of the Corps, and Mrs. Roland Wilkins is the Chairman of the Committee. 
The Corps has been formed to assist the Women’s Farm Labour Com- 
mittees throughout the country, and to take part in the campaign 
for enlisting the services of women on the land, and Lord Selborne has 
secured for the Corps a Government grant proportionate to such sum 
as may be raised from voluntary contributions, The Corps proposes, 
in the first instance, to make a national appeal for the services of a 
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large number ol women who will be prepared to act a.s forewomen 
in charge of gangs of women workers on the laud, ami lo enrol them as 
members of the Women A Land Service Corps, l.ord Selhonw believes 
that an organdsation of the kind is likelv to appeal with some force to 
the women of the country, and he desires to sa\- that it has Ids hearlv 
approval and grateful support. He understands that the t'orps 
proposes to send to your coinniittee a statement of its aims and objects, 
and he hopes that your coininittee and the wf)ineu’s committees will 
make use of any assistance which the Corps can give in promoting the 
employment of women on the land or in supplying leaders for the 
women workers in any district or parish. 

I am. &c., 

SvDNi'V OliviI'R (.Stm'fffry). 
yl re as a n d !)iv is ional Offices . 

. AiUhess of lyivisional 

Area. 

Opce.. 

I. London AND South Division. Martlett llousc. 

London, Middlesex, Surrey. Sussex, Bow Street. W.C. 
Kent, Essex, Hertfordshire, Bedford- 
shire, Buckinghamshire. O.vfordshire. 

Berkshire, Huntingdonshire, Cam- 
bridgesliire, Xorfolk, Suffolk. 

South Western Division. 

Cornwall, Devonshire. Somerset, 

Dorse ishire. Hampshire, Wiltshire. 

Gloucestershire, 
g. West Midlands Division. 

Staffordshire, Sliiapsliiie. Warwick- 
shire, Worcoslershire. 1 lerefordshirc. 

4. Yorkshire and East Midlands 

Division. 

Northamptonshire. Rutland, Leicester- 
shire. Lincolnshire, Nottinghamshire, 

Derbyshire, Yorkshire. 

5. North Western Division. 

Cheshire, Lancashire. 


Carlton lIou.se. 

Woodland Road. 

Bristol . 

Dalton House. 

('orporation Street. 
Birmingham. 
South Parade, 

Doncaster. 


6. Welsh Division. 

Monmouthshire and all V/elsh 
Counties, 

7. Northern Division. 

Cumberland, W>stniOi'land, Durham, 
N<jrth umber] and. 


Empire Hall, 

Museum Street, 

Warrington. 
Law Courts, 

Cathays Park, 

Cardiff. 

Grassmarket, 

Edinburgh. 


miscellaneous notes. 

The BuMn of md 

.5.6, issued by the cri; 

Notes oa Crop ; ear. Cre’ 

Prospects and Live » E,;A,_Huogarv (proper). Den- 

Stock Abroad. ^ Ireland, 

Italy, Loxemburg, Norwaf, Netherlands, Rnnranra, Russ.a rn In, rope 
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(54 governments), Switzerland ; in America — Canada, United States ; 
in Asia — India, Japan, Russia in Asia (10 governments in 1915 and 
9 governments in 1914) ; in Africa — Egypt, Tunis. 

Wheat. — In the above-mentioned countries the total production in 
1915 is estimated at 454,538,000 qr., against 371,283,000 qr. in 1914, 
or an increase of 22*4 per cent., while the area under cultivation was 
7' 3 per cent, greater. 

Rye. — The total production in the specified countries, excluding 
Great Britain, India, Japan, Egypt, and Tunis, is estimated to amount 
to 137)370,000 qr. in 1915, against 119,395,000 qr. in 1914, or an 
increase of 15-1 per cent,, while the area sown was practically identical 
in each of the two years under consideration. 

Barky. — ^The production in the afore-mentioned countries, with 
the exception of India, is placed at 140,901,000 qr. in 1915, as compared 
with 125,102,000 qr. in 1914, the increase being equal to 17 '4 per cent., 
but the area sown was smaller than in the preceding year by 17 per cent. 

Oats. — The production in the above countries, exclusive of India 
and Egypt, is estimated to approximate to 404,472,000 qr. in 1915, 
or an increase of 25" 6 per cent, compared with 1914, when the pro- 
duction amounted to 322,013,000 qr. The area sown was greater by 
I ’9 per cent. 

Maize. — In Hungary, Spain, Italy, Rumania, Russia in Europe 
(54 governments), Switzerland, Canada, United States, Japan, and 
Russia in Asia (10 governments in 1915 and 9 governments in 1914), 
the total production is estimated at 417,290,000 qr. in 1915, against 
371,930,000 qr. in 191.1, an increase of I2'2 per cent., while the area 
sown showed an increase of 4*9 per cent. 

Seining of Winter Cereals. — The areas estimated to have been sown 
with winter U'heat in 1915-16, compared with the areas sown during 
the corresponding period of 1914-15, expressed as percentages, are as 
follows; — Denmark 100, Spain loO, France 91, England and Wales 
94, Switzerland 107. Canada 85, United States 89, India 95 ; with rye : — 
Denmark 100, Spain 95, France 89, Switzerland 105, United States 97 ; 
with barley : — Denmark 100, Spain 121, FTance 67, Switzerland 103 ; 
uith ofl/s -Denmark 100, Spain T17, France 88. 

Russia. -Arcerding to a report of the Central Statistical Committee, 
the production of the spring grain crops in 1915 in 56 governments 
and provinces of European Russia (the govenimenls occupied by the 
enemy being excludc?ri), was as follows {1914 figures are given in 
brackets) : — Wheat, 65,274,000 qr. (65,097,000) ; rye, 1,317,000 qr. 
(1,775,700) ; barley, 47,189,000 qr. (42,553,350) ; buckwheat, 4,202,800 
qr. (2,909,500) : maize, 7,379,000 qr. (8,460,500) ; and oats, 90,812,000 
qr. (80,834,000) ; whilst the production of potatoes was 20,451,000 tons 
as compared with 19,815,000 tons in 1914. — [Broomhall's Corn Trade 
Seas, 16th Februaryn) 

From reports received from correspondents up to the 14th November, 
it appeared that the area sown with winter crops was considerably less 
than last season, but as a result of further inquiries the Department 
■of TUiral Economy and Household Statistics states that the decrease 
was of no special importance in most localities, but in the south of the 
country and in a wide district in the south-east there was a considerable 
reduction, whilst in the extreme east of European Russia the acreage 
sown is 40 per cent, or more less than last season. — {Broomhall’s Corn 
Trade NewSf 10th February.) 



iqiS-I^^Agricultural Conditions on ist March. 1,17 
Canada.- -A bulletin issued bv the Censii=; unri Qf +- 

Ottawa, on the 19th Januarv. s 4 s thaX 

in 1915 was, on the whole, superior to tint nf 

average of the last 5 year! Cve 4 per bu^ 'oT rV""' 

follows ;-autumn wheat so-r Ih the crops was ns 

6o-:9lb.; oats, 6 T 6^^ l"b' ^ 

the Statistician of ttuTciartmen" o/lSadullc. ll‘cslim’ue ulo-ks 
242,000,000 bush. iS2()otooo biKl-.\- ' 

?r,vS;rChr- 

Argentina, .\cccrding to an estimate issued bv the Mmislrv of 
Agrrculturcon the 2nd March, the acreage under maiae this so,, s', „ is 
9,929.000 acres as compared with 10.3S1, 000 acres in 191.0,5. 

Grain, Seed and Oil Reporter, irdllmh.). >• ■ 

Welcome heavy rains fell ocer the piTOhines ,i[ H,icnos .\ircs 
Liitre Kios, Santa Fe and Cordoba on the istli ami loUi laiuiarv' 
The maize situation wa.s beginning to look cerv bl.ick before Ihis ami 
even as it is, some considerable loss lias resulted Itom droiigiit in Santa 
Fe and Cordoba. The benefit to the maize Iw these last rams Inm been 
enormous, and an excellent harvest vield can still rcasonabh- lie hoped 
for. [R(!vi 6 a) of the Rivcy Plate. 21st Jciiiucir\’.j 

Climiitic condition.s favourable to liarvcst operations luevailed 
(luring the fourth week of January. Generally, the resuits of the wluMt. 
oats and linseed harvests continue to be gooil. atul well up to 
expectations ,— of thv Rmv Plate. 28th Jannarw) 

Australia, -.-\ccording to the South Auslruhan Reapin' ilic olficial 
forecast of the pre duct icn cf ^vheat in lyi^-io, ia Ansiralia. excluding 
Queensland, is ^^4, 407,333 bush., as comparcil with 2.}, 8)3, 330 bush, 
in 1914-15, and 103,334,132 bush, in 1913-1.; in Hu; whole nf .\ustralia. 
— [The London Gram. Seed and Oil Rcportcy, 241I1 1 'cbruarv). 

Live Stock in France. —The numbers of faim slock in November- 
December, 1913, are as tollows (the corresponding figures at ist July, 
1915, being shown in brackets) Horses, 2,135.424 (2.227.209); 
cattle, 12,314,414 (12.285,849) ; sheep, 12.379.124 (13,483.1814); pigs, 
4,915,780 (5,490,7961. — {Bulktiii of Ap’iciiltural ani Commcvcial 
Statistics^ Februarv, 1916.) 


Thi-: crop reporters of the Board, in reporting on agricultural con- 
ditions in England and ^\aIes during February, state that: owing to 
the unfavourable character of I'chruary, 
Agricultural wheat shows but little advance during the 
Conditions in England month. As on ist February, tlic carlicr- 
and Wales on ^o^vn is generally sati.sfactory. but that got 

Ist March. in late, or on the heavier and wetter 

soils, IS generally rather poor and backward. 
Winter oats and beans are looking ^vcll. though the beans are often, 
backward. About a third of the wheat requires, nr at least would 
derive benefit from, a top-dressing during the spring. 

The month having been vcr>' unsettled, but little spring work has 
been done. During the first half. :some progress w'-s made with the 
preparation of the land, and some spring \vbcat was sown in many parts 
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of the country. But (luring the second fortnight the bad weather, 
accompanied by very heavy snow in the midlands and south, stopped 
all work- Practically no other spring corn was got in anywhere, and 
field work is, upon the whole, rather backward. Vegetation was, 
however, generally \’cry forward, and the snowy weather has given it 
a not unwelcome chock, particularly in fruit-growing districts. 

Seeds are nearly every wliere healthy and vigorous, promising very 
good crops, though here and tliere the recent weather has caused some 
damage. 

The condition of ewes is generally average or satisfactory, and lamb- 
ing prospect.s are good. In a few of the soutliern counties lambing 
is in full swing, and elsewliere it is beginning, except in hilly districts. 
The fall of Iambs is stated nearly everywhere to be quite up to the 
average, and above it in some parts ; and complaints of weak lambs 
or of unusual losses are relati^■eIv few ; although fear.s are expressed 
that a continuance of the very bad weather may cause many deaths. 

Outlying stock have only done poorly during the month, but the 
general condition of the animals is, nevertheless, satisfactoryOn view of 
the very trying conditions. The heavy snow caused stock to be housed 
again . Keep is getting rather scarce, especially hay and straw, although 
the amount on hand is very variable in different parts of the country, 
some districts liaving ample. The open weather which prc^^ailed until 
the middle of F('bniary, giving plenty of grass feed in the open, was 
■useful in saving a good deal of roots and fodder, and the general view' 
is that there will be just sufficient to last for the remainder of the 
season. 


Acc'OKDlxg to statements in the Board's Monthly AyricitUnrul Report 
for 1 st iMarcln the supply of labour was e\'erywhere very scarce ami 
getting scarcer. Not ^■ery much was required 
Agricultural Labour during February as comparati\’ely little work 
in England and Wales could be done, but many fears were expressed 
during February. that there will not be enough lielp in the 
busy sowing season. The conditions in the 
different districts were as follows : — ■ 

yjorllnimberland. Durham, Cunibeyland (oul Westinorland. — ^'The. 
supply of labour was very deficient, and the sliortage was expected to 
be seriously felt as the spring advances. 

Lancashire and Cheshire. — The labour supply was very short over 
the whole district, and it is anticipated that the difficulty will become 
aggravated as the spring advances and the demand lucreast^s witli 
more ^a^'Ol!^ab1e weather for spring sowing. 

Yorkshire. — The supply of labour continues to decrease and is now 
very short generally. It is expected that spring sowing will be delayed 
in consequence. 

Shropshire and Stafford. — Hverywdiere labour wa.s scarce, and farmers 
were liaving difficulty in keeping the work going, 

Derby, Nottingham, Leicester, and Rutland, — Labour was deficient 
or very short throughout the district. 

Lincoin and Norfolk. — The supply of labour wa.s practically every- 
where very short, rather more so than last month. 

Suffolk, Cambridge, and Huntingdonshire, — The supply of labour 
was ever^wvhere short, but it was not much felt during I'cbruary as 
little work w'as possible. 

Bedford, Northampton, and Warwick. — Farm workers were very 
scarce and wages have risen in some districts. 
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Buckingham, Oxford, and Berkshire . — Labour was rcporteii to bo 
•deficient in every district, ami witli drier weather the shortage will be 
more severely felt. 

Worcestev, Hereford, and Gloucester. --'U-ni supply of labour was 
•everywhere \'ery short, an<l wages still tend to rise. 

Cornwall, Devon, and Somerset . — The supply of labour was every wherc 
deficient, and the shortage will be seriously felt with an iinprovemcnt 
in the w'eather. It is anticipated that wages will rise at the [.ady-day 
hirings. 

Dorset, WiUshm, and Hampshire. - Tho supply of lalmiir was 
■everywhere deficient, but the shortage has not yet been so severely 
felt owing to the bad weather preventing work upon the land. Wages 
have increased, and herdsmen, cowmen and shepherds are in dmnand. 

Surry, Kent and Sussex . — Labour w;is wry deficient, nioia* especiallv 
among cattlemen and horsemen. 

E.ssex, Hertford, and Middlesex.- -I'hc supply of htboiir was .short 
throughout the district, and the scarcity will be more felt with an 
improvement in the weather. 

North Wales. —Labour was scarce in practically every district, 

Mid Wales.- -Lahnnr was vcr\' .scarce in jwactically evi-ry part of 
the division. 

South Wales.— The. supply of labour was reported to be ver\^ short 
in most districts, and the outlook was considered to he verv niv 
sati.s factory. 


Prevalence of 
Animal Diseases 
on the Continent. 


The following statement shows tliat 
according to the informatiou in the jiossession 
of the Board on ist March, iQio. certain 
diseases of animals existed in the connlrics 
specified : 


. Swine Lrv^ipeias, 


idij outbreaks). Llaiidn^ and 


Austria {on the igth Jan.] 

Foot and -IMoiith Disease, Glanders and harev. 

Swine Fever. 

Denmark [iuonth of Jan) 

Anthrax, Foot-and-Month Disease 
Farcy, Swine Erysipelas. 

France (for the period 6ih—igih Bch). i k,,..,. 

Anthrax, Blackleg, Foot-amI-Mo.,th Disease, 

i^leuro pneumonia. Rabies. Sheep-pox, hivme Enop.I.is, , . 

Fever. 

Gf nnany (foe tki period lol -ioHi Jan)- 

Fort-and-Mouth Disease, Dlandcrs and Favcv, bivmc 1 me, , 

Hol/aad [month of Jan). anlbre iks. Foot-rot, 

Anthrax, Foot-and-Moutb Disease ouil.ic,iU - 

Swine Erysipelas. 

Hunmry [on the i<)th Jan.). ShceiviKix. .dwinc 

Fod-and-Mouth Disease, Clamlers and 1 anr , Shiep ) . 

Erysipelas, Swine Fever. 



Glanders and Farcy, Rabies, hheep-s . ■ - 

Novum [inonth of Jan). 

Anthrax, Swine T ever. 

.R, , mama (for Pdy-', Oi^ea.c, 'danders. Rabies 

Anthrax, Blackleg. Fof dm •.doat i 
Sheep-pox. Sheep-.scab, Snmi. , i 
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Rtis^iia {month of Sept.), 

Anthrax, Foot-and*Mouth Disease (299,922 animals), Glanders and 
Farcy, Pleuro-pneumonia, Rabies, Shcep-pox, Swine l^rysipelas,. 
Swine Fever. 

Spain {month of Nov.). 

Anthrax, 131 ackleg, Dourine, Glanders, Pleiiro-pneumonia, Rabies, 
Sheep-pox, Sheep-scab, Swine Er^-sipelas, Tuberculosis, 

Swale n [month of Jan.]. 

Anthrax, Blackleg, Swine Eiysipelas, 

Switzerland [for the period 14/// — 2oih Feh.). 

Anthrax, Blackleg. Foot-and-Mouth Di.sease (36 “ etables " 
entailing 420 animals, of which 2 Stables” were declared 
infected during the period), Rabies, Swine Fever. 

No further returns lia\-e been received in respect of tlio following 
countries : — Belgium, Bulgaria, Montenegro, Serbia. 


The Weather in England during February. 



Temperature. 


Rainfall. 


Bright 

Sunshine. 


c 





^ . 

d 


District. 

ci 

s . ; 



s . 

al 

SF 

u 

a . 

IS 

0 V 

.H 

^ rf ■ 

« 5 

a 

3 

0 

B 


0 

43 

tc c 

‘rt 

0 D 

rt 


Q 


< 



Z 5 

Q 

Q< 



"F. 

In, Mm,* 

Min.* 


Hours. 

Hours, 

IVtek ft!', y't : 








- 0'6 

England, N.E. 

42-0 

+ 3'4 ' 

0-38 

10 

F I 

4 

1*5 

England, E 

4t'2 

+z ‘3 

0-38 

9 

— I 

4 

ri 

3 

Midland Counties ... 

42-1 

T 3 -I 

071 

18 

F 5 

3 

i '5 

- 0'4 

England, S.E 

42-4 

-^2-0 

084 

21 

F 

4 

17 

-07 

England, N.W. 

43'3 

+ 3-4 

I -00 

25 

F 7 

5 

1-2 

- 0*5 

England, S.W. 

43'9 

+ 2.3 

1-53 

39 

F18 

4 

i '5 

— 0-6 

English Channel ... 

45'3 

-Fo -9 

0-85 

22 

F 5 

4 

2-2 

-07 

With tndiitV[ i 'l /', 1 2ih ; 









England, N.E 

3 ^i 7 

O’O 

o-6o 

15 

F 3 

4 

yq 

Fi*S 

England, K 

39-4 

+ 0-9 

0-53 

13 

F 4 

4 

3*9 

Fi -4 

Midland Counties .. 

3«-5 

-~ 0‘2 

072 

18 

F^ 

4 

3*7 

Fi '5 

England, S.E 

40’ S 

4 -o ’9 

071 

t8 

F 5 

5 

3 *^ 

+ 1*6 

England, N.W. 

399 

+ 0*4 

r20 

3 ^ 

+ 14 

6 

2*3 

F07 

England, S.W, 

41-2 

0-0 

I- 4 C 

39 

+ 17 

6 

2'5 

+0*2 

English Channel ... 

44-8 

yo 7 

171 

43 

F27 

7 

3'0 

4-0-2 

IVnk tfullno l'(b. 19/// ; 








Fo-6 

England, N.E. 

397 

+ D3 : 

0'62 

16 

■ F 7 

5 

3*3 

England, E 

42'3 

+ 4'5 ' 

roh 

27 

+ 18 

6 

3*3 

•Fo '5 

Midland Counties ... 

4 i '5 

F2-I 


29 

+18 

6 

2*0 

FO '2 

England, S.E 

44-1 

-f 4-3 

ri9 

30 

Fi 8 

6 

3-6 

-fo -9 

England, N.W. ... 

41*4 

-fr8. 

1*44 

37 

F23 

6 

rS 

— 0*6 

England, S.W. 

44-2 

+ 3‘2 

1-84 

47 

F29 

7 

, 27 

-03 

English Channel ... 

477 

+ 3 '^ 

1-32 

34 

-fiS 

7 

2-3 

-07 

With tndittg Feh. 2()lh : 









England, N.E, 

: 351 

-34 

075 

19 

F^i 

5 

17 

— 1*0 

England, E 

34-3 

- 4 ‘r 

rc6 

27 

4-19 

6 

ro 

-- 1-9 

Midland Counties ... 

33-6 

~ 4‘9 

077 

19 

F 9 

5 

i-l 

- 1-4 

hingland, S.E 

34'3 

■ - 5-4 : 

ri 4 

29 

■ .fi8 

5 

1-5 


England, N.W. 

36-0 

- 3 - 4 ; 

O' 19 

5 

- 8 

2 

3*3 

Fo '4 

England, S.W. 

35-2 

- 5 ' 8 ' 

0*83 

21 

F 4 

6 

2'3 

— 0-6 

English Channel ... 

: 397 

~ 4'3 

173 . 

44 

! F29 

6 

, 2-1 

- 1*5 


I inch = 25'4 mi I lime ties. 





Diseases of Animals. 


DISEASES OF ANIMALS ACTS, 1894 to 191. 

Number of Outbreaks, and of Animals Attacked 
or Slaughtered, 

GREAT BRITAIN. 

(From the Returns of ike Board of Agriculture and Fisheries 



Fi:i:kr tuv Months 

Disease, 

KNDKD F 

:}:ri AKV 


1916. 1915. igjp. 

1915- 

Anthrax 



Outbreaks 

Animals attacked 

54 07 \17 

63 75 I2h 

155 

•75 

Foot-and-Mouth Disease:— 

Outbreaks ... 

Animals attacked 

I t 

. . . 2.4 . -M 

- 

Glanders (including Farcy) : — 


Outbreak.s... 

7 4 13 

20 6 4.1 


Animals attacked 

' 11 

l^arasitic Mange 


Outbreaks 

297 - 7N7 

* 

Animals attacked 

^55 - I.Q 9.1 

' _ 

^eep-Scab:— 

Outbreaks 

35 132 

i 107 ^ 

Swine Fever 

Outbreaks 

319 2^4 704 

6qi 

1 Swine Slaughtered as diseased 

922 1,055 2,166 

2,837 

1 or exposed to infection 




* The Parasitic Mange Order o( 1911 was suspended from 6ih August. 1914, 
to 27th March, 1915, inclusive. 

IRELAND. 


(From the Returns of the Department of Agnculiure and 
Technical Instruction for Ireland.) 


Dlseask, 

FEr-KUARV, 

Twfi Miinmis 
KNDKU I'KJilU AllY, 


1916. 1915. 

1916. 

1915. 

Anthrax : — 

Outbreaks 

Animals attacked 

- 

I 

5 


Foot-and-Mouth Disease 

Outbreaks 

Animals attacked 

- 

_ 

— 

Glanders (including Farcy);— 

Outbreaks 

Animals attacked 

- 

_ 


Parasitic Mange : - 

Outbreaks 

" 5 

ibi 

; 10 

Sheep-Scab 

Outbreaks 

57 ^’2 

142 

i 

Swine Fever 

Outbreaks 

Swine Slaughtered as diseased 
or exposed to infection 

1 6N 149 

IDj 

39 

i 248 
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PRICES OF AGRICULTURAL PRODUCE. 
Average Prices of Live Stock in England and Wales 
in February and January, 1916. 


{Compiled from Reports received from the Board's Market 
Reporters) 



Pekruary. 

January. 

Description. 





First 

Second 

First 

Second 


Quality. 

Quality. 

Quality. 

Quality. 



- 



' 

Fat Stock:— 

per stone.* 

per stone.* 

per stone.* 

per stone.* 

Cattle 

S, ff. 

s. d. 

J. d. 

s. d. 

Polled Scots 

II 9 

II 2 

11 4 

n 1 

Herefords 

II 8 

IQ 7 

10 8 

II 2 

10 2 

Shorthorns 

11 7 

II 3 

10 4 

Devons 

iQ S 

10 4 

II 5 

10 3 

Welsh Runts 

II 4 

10 10 

II 0 

10 5 


per lb.* 

per lb.* 

per lb.* 

per lb.* 


d. 

d. 

d. 

d. 

Veal Calves 


9 i 

10 

9 

Sheep ; I 

Downs 

12i 




Longwools 

12 

IO^‘ 

II 

10 

Cheviots 

i 3 i 

12 

III 

ic| 

Blackfaced 

13 



M 

Welsh 

iri 

IO| 

loi 

9 i 

Cross-breds 

12| 

iij 

lU 

io| 


per stone.* 

per stone.* 

per stone.* 

])er stone.* 

Pigs 

j. d. 

J-. d. 

s. d. 

s. d. 

Bacon Pigs 

1 1 1 

10 4 

10 7 

9 II 

Porkers 

11 n 

n 3 

II 6 

10 10 

Lean Stock;— 

per head. 

per head. 

per bead. 

per head. 

Milking Cows 

C J- 

C 


£ 

Shorthorns— In Milk 

29 14 

24 3 

29 12 

24 2 

,, — Calvers 

29 7 

23 19 

29 I 

23 0 

Other Breeds— In Milk 

27 4 

23 6 

28 0 

24 2 

,, —Calvers 


20 0 

21 10 

19 10 

Calves for Rearing 

2 17 

2 4 

2 J 5 

2 2 

Store Cattle , 1 1 

Shorthorns— Yearlings 

13 6 

n 7 

12 15 

10 16 

,, — Two-year-olds... 

17 iS 

16 4 

17 5 

IS 3 

,, -Three- year-olds 

23 18 

20 14 

22 14 

19 7 

Herefords — Two-year-olds... 

20 I 

16 II 

19 0 

15 7 

Devons— ,, 

18 17 

16 11 

18 4 

16 0 

Welsh Runts— ,, 

18 15 

I? 5 

17 7 

— 

Store Sheep 

Hoggs, Hoggets, Tegs, and 

Lambs — 

r. d. 

r. d. 

f. d. 

i. d. 

Downs or Longwools 

58 6 


53 6 

45 7 

Store Pigs ' 1 

8 to 12 weeks old 

26 II 

20 I 

25 8 

18 9 

12 to i6 weeks old 

46 5 

35 10 

44 7 

34 4 


* Estimated carcass weight. 
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Average Prices of Dead Meat at certain Markets in 
England in February, 1916. 


[CoMpilfd from Reports received from the Boards ^tlarket 
Reporters.) 
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Average Prices of Provisions, Potatoes, and Hay at 
certain Markets in England in February, 1916. 


{Compiled from Reports received from the Board's Market 
Reporters^) 



^ Bristol. 

Liverpool. 

London. 

Description. 

; First 

Second 

First 

Second 

First 

Second 


Quality. 

Quality. 

Quality. 

Quality. 

Quality. 

Quality. 


j. d. 

i. d. 

S. it. 

J. d. 

j. il. 

I. d. 

Butter;— 

per 12 lb 

per 12 lb. 

per 12 lb. per 12 lb. 'per 12 lb. 

per 1 2 lb. 

British 

19 0 

iS 0 


~ 

19 0 

18 0 


; per cwt, 

per cwt. 

per cwt. i per cwt. 

per cwt. 

per cwt. 

Irish Creamery— Fresh 

— 

— 


— 

— 

„ Factory 

131 0 

123 6 

128 0 

119 6 

— 

— 

Danish 

— 


164 6 

162 0 

161 6 

158 6 

French 

— 

_ 

_ 


159 6 

153 6 

Russian 

i 127 6 

I 2 I 0 

— 

122 0 

130 0 

122 0 

Canadian 

i 150 0 

146 0 

150 0 

146 0 

— 


Australian 

152 6 

148 6 

151 6 

147 6 

159 0 

151 6 

New Zealand 

: 156 6 

154 6 

156 0 

154 0 

162 0 

154 6 

Argentine 

150 6 

146 6 

14S 6 

145 6 

152 6 

146 6 

Cheese 

British— 

Cheddar 

to; 0 

99 6 

108 0 

104 6 

107 6 

101 6 

Cheshire 



120 lb. 
122 0 

120 lb. 
117 6 

120 lb. 
123 6 

120 11 ). 
U6 0 

Canadian 

101 6 

97 6 

per cwt. 
lot 6 

per cwt. 
97 0 

per cwt. 
100 0 

per cwt, 
98 0 

Bacon •— 







Irish (Green) 

106 0 

loi 6 

104 6 

100 6 

106 0 

1 100 6 

Canadian (Green sides) 

92 0 

87 6 

92 0 

86 0 

94 6 

i 88 6 

Hams 

York ( Dried or 

Smoked) 

^ 148 6 

140 6 



150 6 

141 0 

Irish (Dried or Smoked) 

— 

— 

— 

— 

142 □ 

' 136 0 

American (Green) 

(long cut) 

84 6 

81 0 

; S6 6 

^ Si 6 : 

88 0 

84 0 

Eggs 

per 120. 

per 120. 

; 

, per 120. 

i : 

per 120. 1 

per 120. 

per 120. 

British 

17 8 

— 

! — 

1 — 

18 4 

17 I 

Irish 

17 I 

— 

: 16 10 ' 

15 II ! 

17 6 

16 7 

American 

II 4 

— 

10 6 

1 96' 

II 3 

10 3 

Potatoes 

per ton. 

per ton. 

per ton. 

' per ton. 

: per ton. 

per ton. 

British ()ueen 

98 6 

85 0 

i 

— 

; 106 0 

97 6 

Edward Vn 

108 0 

98 0 

1 76 6 

■ 73 6 

1 102 6 

95 6 

Up-to-date 

98 0 ; 

90 0 

70 0 

65 0 

i 100 0 

91 6 

Hay:- 







Clover 

— 

— 

! 166 0 

0 

0 

: 136 0 

128 6 

Meadow 

— 


i ” 

— 

i 132 0 

123 0 




Prices of Corn. 


Average Prices of British Corn per Quarter of 8 imperial 
Bushels, computed from the Returns received under the 
Corn Returns Act, 1882, in each Week in 1914, 1915 and 1916. 
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Average Prices of British Wheat, Barley, and Oats at 
certain Markets during the Month of February, 1914, 1915, 
and 1916. 




Wheat, 


Barley, 




Oats. 




1914. 

1915 1 1916. 

1914. 

1915- 

1916, 

... ‘ ! 

1914. 

1915- 

1916. 


s. 

d . 

s. d ' s. d . 

j. 

d . 

f. 

d . 

J. 

d ) 

s. 

d . 

J, 

d . 


d 

London 

32 

2 

57 I: 58 n 

26 

8 

35 

0 

52 

2| 

20 

I 

32 

7 

33 

6 

Norwich ... ; 

30 

8 

54 3 56 I 

26 

0 

34 

8 

53 

j 

i: 

18 

11 

31 

7 

31 

E 

Peterborough 

30 

4 

55 1- 56 11 

25 

II 

35 

I 

52 

2 

18 

7 

3 ' 

2 

31 

II 

Lincoln 

31 

I 

55 oi 58 5 

1 

27 

I 

34 

10 

52 

9 ; 

19 

5 30 

9 

31 

6 

Doncaster ,,. 

31 

2 

. S 3 10 58 si 

1 26 

9 

33 

4 

53 

4: 

19 

2 

29 

8 

31 

II 

Salisbury 

30 


54 Q; 57 4 

25 

4 

35 

3 

1 54 

4 : 

19 

0 

33 

4 

32 
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Agriculture, General and Miscellaneous— 

Rome, International InstiMe of Agriculture. — The International Movement 
of Fertilisers, Xo. 3, September, 1915, Rome, 1915. Fr. 1.50 
[63,1621,] 

Lambert, T. — Bone Products and Manures : An Account of the most 
recent Improvements in the Manufacture of Fat. Glue, Animal Charcoal. 
Size, Gelatine, and Manures. (167 pp.) London ; Scott, Greenwood 
& Son, 1913. 7^. 6d, net. [664.3 ; 63.1621,] 

India, Imperial Department of Agriculture. — Memoirs. Chemical Series, 
Vol. IV., Xo. 3 :~Soil Gases. (83-134 pp.) Calcutta, 1915, 2s. bd. 

[63.113.] 

Canada, Department of AgncuUure.—Cuz. 7 : — Potasli in Agriculture. 
(8 pp.) Ottawa, 1914. [63.1673.) 

” Pat.^' — My Little Farm. (212 pp.) Dublin and London : Maiinsel & 
Co., 1913. 3.<;. bd. net. [63 (415).] 

Russell, D. J. — A Students’ Book on Soils and Manures. (20G pp.) 
Cambridge : University Press, 1915. 3^, bd. net. [63,11 (02) ; 
63.16 (02).] 

Board of Education. — Educational Pamphlet 31 : — A Rural Special Sub- 
jects Centre, (g pp.) London : Wyman Sons, 1915. id. [371.] 
Agricultural Relief of Allies Committee. — The Ruined Homesteads of 
France : Report of a Delegation to Champagne and Lorraine. (30 pp.) 
London : 16, Bedford Scpiare, W.C. ^d. [63 (44).] 

U.S. Department of Agriculture. — Bull 312 Phosphate Rock and 
Methods Proposed for its Utilisation as a Fertiliser, (37 pp.) Washing- 
ton, 1915. [63.1672.] 

Pennsylvania, Department of Agriculture. — Bull. 261 : — Sour Soils and 
Liming, (221 pp.) Harrisburg, Pa,. 1915. [63.15.] 

Mississippi Agricultural Experiment Station. — Bull. 168 : — Bacterio- 
logical Effects of Green Manures. (20 pp.) Agricultural College. 
Mississippi, 1915. [576.83.] 

Board of Education. — Educational Pamphlet 29 Educational Experi- 
ments in Secondary Schools, No. IV. ; — The Experiment in Rural 
Secondaiy Education conducted at Knarcsborough, (26 pp.) London : 
Wyman & Sons, 1915, [373.] 

Maryland Agricultural Experiment Station. — Bull. 191 : — Relation of 
Catalase and Oxidases to Respiration in Plants. (16 pp.) College 
Park, Maryland, 1915. [58.11.J 
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Field Crops— 

(339 PP-) London : Potter c'c Clarki' n and Preparations. 

Edinburgh ami East of aL/: 

and Barley. (lo pp.) Fdinbur^h'fK/^'^^'v^^'^'' ' Oats 

Gms, .Y. S. i?.-Thc Hvolutn)n 

Xllth to the XVIIlth centurv ( \ ^larket from the 
Harvard University Press • London Ovfn^'i (U.S.A.) ; 

105 . 6 d. net, [03,31 : 38 ] '' ' Uiversitv Press. 1915. 

Salop County Council.- '-RGmrt on \Vhr..f 
, Shrewsbury, 1915. ‘»'.V (7 pp.) 

Donet Cmmty Cmmcl. EdMcatmnConmMec ■ 

Potato Experiments, igr;; (- nn ' 

[63.512 {04).] ■'■ 

Maunims, Department of A^yicnltuvr e'.n.. i • 

Fibre Industry ol MauLtf f "Vt'Xrf L™ 

[63. 341. j ,> i I ! ^oii Louis, ilauutius, i<ii5. 

Okkhoma .dgymdluml ExperumH sialum---mi s;,„, r 

(14 PP ) Stillwater. Ok.: 19,5 [d/ , Ml - C”-!*®. 

U.y Depurtmenl <if ApmtUme. -Bull,' ,i(,;: AVilUnvs 
Lse. ami Importance. (53 pp,| WaLlington. 191', 

US. Deparlmcit of ,IyricH/(HH.._Farmcr,s' Bull 
(14 pp.) Washington, 1915. Yj^.^tib). 

Horticulture— 

Skhbms. C ,4 -The Principles of Agncultiuv thiuugh the S> l,ool and tl.e 

Oregon. {36 pp.| Copalhs, Oregon, 1915. i63. „(a).]" ® 

\e^ Mex^o AgncuUuml Expenmenl Bull. 89 :— Hardiness of 

Lriiit Bpd.s and blowers to Frost. (52 pp.) State Colle-e, New 
Mexico, 1914. [63.41(04). j 

Plant Diseases— 

Sander aL--l)ciitschlands Kanipf mit dem Kartollelkafer ^{Chry^ 
somela [Doryphoya) decemhneata). (46 pp.) M. Glad bach • Volks- 
^verein-\erlag, 1914, 60 pf, (63.27.1 
Wisconsin Agricultural Experiment .S!!('f6'o)L— Researcli Jhill. 37'— 
Germination and Infection with the Fungus ol the Late Blight of 
Potato. [Phytophihora mfestans.) (64 pp.) (63.24.: Research Bull 
38 Ihe Control of Cabbage Yellows Yaused bv Eusanim conglu- 
timns] through Disease Resistance, (70 pp.) ’i0).24.] Madison, 
"Wis., 1915. 

Virginia Truck Experiment Station ~B\-a\. 14 Control ot the Colorado 
Potato Beetle {Leptinotarsa decemlineata, Sd.) .]. (315-333 pp.) Nor- 
folk, Va., 1915, [63.27.J 

H>4'^ Virginia AgricuUuraf Experiment Station.— Bxi]\. 154 .Apple Rust. 
(73 pp.) Morgantown, West A'lrginia, 1915. (63,24.] 

Live Stock— 


Agricultural Leaflet No. 2 : 
Dorchester: County Olficos, 1915. 


I fieir Growtli, 
1.6.3.3412.] 

'19.) : --Bur Clover. 


Edinburgh and East of Scotland College of . 4 <^ivVH//for.--Repori Jxallet. 
Scries C, No. i : — Cattle Feeding Experiment, 1914-15. (4 pp.) 

Edinburgh, 1915. [O3.02,j 

Malden. IF, /. — British Sheep and Shepherding. (239 pp.) London : 

Macdonald tS: Martin (1915]. Os. net, (63.63(02),] 

IFe5/ of Scoiland Agricultural College. — Bull, 67 : — Report on Cattle 
Feeding Experiments conducted at Crichton Farm, Dumfries, 1911-15, 
{25-42 pp,) Bull. OS ; — Keporl on Cattle Feeding Experiments con- 
ducted at the College Farm in igr.) and 1915. (45-60 pp.) Glasgow, 
1916. [63.62.1 

British Columbia. Department of Bull. 64 Angora and 

Milch Goats, (i? pp.) Victoria, B.C., 1915, l63'63.j 
Wisconsin Agricullitral Experiment Station , — Research Bull. 36 :■ - .Acido.sis 
in Omnivora and Herbivora and its Relation to Protein Storage, 
(19 pp.) Madison, AVis,, 1915. (612.393.] 
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U.S. Department of Agriculture. — Bull. 313 : — Features of the Sheep 
Industries of United States, New Zealand, and Australia compared. 
(35 pp.) Washington, 1915. [63.6(73) ; 63,6(9).] 

Dairyings and Food, General— 

Lauder, A. and Fagan, T. W . — On the Composition of Milk as affected by 
Increase of the Amount of Calcium Phosphate in the Rations of Cows. 
(195-202 pp.) [Proc. Roy. Soc. Edinburgh, Vol. XXXV,, Pt, IF, 
No. 19], 1915. (-id. [63.712 ; 63.711(a).] 

Wye, South-Eastern Agricultural College. — Fourth Report on the Cost of 
Food in the Production of Milk in the Counties of Kent and Surrey. 
(95 PP') Wye, 1915. Residents, is.; Non-residents, 25. [63.711 ; 

63-7141 

West Sussex Milk Recording 5oc;efy.— Report on Milk Yields and Co.st of 
Food. (-22 pp.) Chichester, 1915. [63.711(6) ; 63.714.] 

Veterinary Science — 

U.S. Departmenl of Agricultuye. — Fanners' Bull. 666 : — Foot-and -Mouth 
Disease, (16 pp.) Washington, 1915. [619.2(d),] 

Edinburgh and East of Scotland College of Agricultuye.- Mafhohygy and 
ICpidemiology of Swine Fever. (40 pp.) Edinburgh, 1915. [619, 4(a),] 

Edinburgh and East of Scotland Colleqc of Epidemiology 

and Pathology of Chicken Cholera. (26 pp.) Fklinburgh, 1915. [6i9 S (^)- 
Edinhnygh and East of Scotland College of Agriculture. — Investigation into 
“ T.ouping-ill " or “ Trembling." (51 pp.) Edinburgh, 1915. 
[Gi9.3(c)-]. 

Belgium, Ministrre de.s Colonics, Service dc, I'Agric/ultuye. — litudes de 
Biologic Agricole. No. I. ; — Notice sur Ics Glossines ou Tsetses. 
(148 pp.) London : Hutchinson & Co. n.d. L59-i69(a).] 

Craig, R. A. — Common Diseases of Farm Animals. (334 pp.) Phila- 
delphia and London : J. B, Lippincott Company, 191.5. Si. 50 net. 
619(02).] 

Xutiall, G, U. E. and Warburton, C . — Ticks : A Ylonograph of the 
Ixodoidea, Part III. The Genus Haeinfiiihysalis. (349-550 pp. -r 
plates Vni.-XIII.). Cambridge ; I'niversity Press, 1915. 125. net. 

[59.169(b).] 

U.S. Department of Agriculture.- -linW. 340 : — l^xpcriments in A accmation 
against Anthrax. (16 pp.) Washington, 1915. [619.2(6) ] 

Birds, Poultry, and Bees — 

Brown. E. — Poultry Husbandry. (416 pp.) London : K. Arnold, 1915. 
8s, 6d. net. [63.65(02).] 

Broomhead, IT. IT. — Egg Production on the Intensive System. (8i pp.l 
London : “ Poultry " Ofticcs, 1915. i.v [63,651(04).] 

Pomell-Owen, IT.— Poultry-keeping on Money-making Lines. (228 pp.) 

London: G. Newnes, 1916. 2s, Gd. net. '[6365(02).] 

Massuckusetls Agricidiural Experiment Station.' — Bull. 163; — Bacillary 
White Diarrhoea {Bacterium Pullorum Infection) in Y'oung Chicks in 
Massachusetts. (48 pp.) Amherst, Mass., 1915. [6i9-5'] 

Nevada Agricultural Experiment S/u/fou. — Bull. 8?: — The Control of 
Contagious Epithelioma in Chickens by 3'acci nation. (i(> pp.) Reno. 
Nevada, 1915. [619,5.] 

Engineering— 

U.S. Department of Agriculture. — Bull. 304 :-'-Lan(l Drainage by means of 
Pumps, (59 pp.) Washington, 1915. [63.1.1.'! 

U.S Deparimeni of rigricitZ/rn'c, — Farmers’ Bull. O98 : — Trenching 
Machinery used for the Construction of 'Trenches for Tile Drain.'>. 
(26 pp.) "Washington, 1915, [63,14.] 

Economics— 

U.S. Deparimeni of AgricuHurc, Offioe of the bVoThin’.— Ciix. 53 : — 
F'ormulse for Calculating Interest on Farm Equipment. (4 pp.i 
Washington, 1915. [338. : 657 ] 

Pilkington, Col. //.—Land Settlement for Soldiers, (loi pp.) London : 

William Clowes & Sons, 1911, 2S. [331 ; 325,] 

Tumor, C.— T.and Settlement after the War. (101-120 pp,) [Jour. 

Farmers' Club, December, 1915.] London, 1915. (id. [331.] 
Wisconsin Agricultural Experiment Station. — Research Bull. 34 : — The 
Social Anatomy of an Agricultural Community. (34 pp.) Madison. 
Wis., 1915' [338.1.] _ 

(43550 16 - 9 . 756. 3 /i 6 . J. f. & S., Ltd. 
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Bacon, cause of black discoloration {Cambridge) 

,, Hitchin factory ... 

Bacteriology : Colon bacilli, ability to survive pasteurisation {U.S. 

Condensing and drying of milk, eSect on bacterial content 
Eggs, bacterial content {?7.S.) 

Electricity, destruction of milk bacteria by 
Peat, bacterised, as manure {Midland ) ... 

,, inoculation of crops with [Woburn) 

Serim injection for treatment of swine fever 
Sterilisation of soil by steaming 

,, ,, partial, by antiseptics 

,, ,, „ with lime ... 

South Africa, inoculation of cattle in Rhodesia against the phismoscs 
Barker, B. T, P. : Disorders of cider and perry 

Summer sprays against American gooseberry-mildew 
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Manuring ( Northanta C. C.) 
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Rate of seeding i Harper Adam?) 
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„ {Harper Adams) 

,, {Ireland) 

,, (irci6i(r«) ... 

Basic slag, see 3/r/?inre-^. 

Basket- making ... 

Bathunst, €apt. (b, speecli at food supply meeting 
Beans (see also Soga Beans) : Acreage and Produce in 1914 

Growth 
Manuring ... 

Use as a feeding stuff 
Beef, see Meat. 

Be('t, sec Sugar Beet. 
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Berry, G. P, : Notes on lime w'a^hes 
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Birds •• Harmful birds, methods of combating and destruction 
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Woodpeckers, aiidtheir relation to forestry 

Board of Agriculture and Fisherie-s (see also 11 ar and Agriculture ) ; 

Aiiricult Ural consultative committee 
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Allotments, President's cii'cular letter as to increase of food production 
Allotments, report on, 1914 ... 

American gooseberry mildew^ orders ofl915 
,, ,, W'arning ... 

Animals Division, report for 1914 
Canadian cattle, deputation as to importation ... 

Chief veterinary officer’s report for 1914 
Commercial Control Branch, reports for 1914 and 19L: 

Common, grazing in 

Demonstrations of motor plouglis and tractors ... 

Development Fund grants, see Development Fund, 

Education, see Education. 

Egg collection for wounded soldiers 
Ege-laying competitions of the Harper Adams College and tlie Utility 
Poultry Club 594, 
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Board oi Apiculture and Kskevics-ccliniied. 

Eggs description as fresh and ne»- laid ^ ™ 

iertihsers and Fecdinif Stuffs 4c^ faro;?, f 

analysis ... for wunpluig ntvi 

Eortilisers ccmmitteeiuconttoi suppUes ; Sll'mi-, lit! 

rood supply nrcctmg. Lord SclbotnS and other sneccdics" ’ «» 

Poot-and-raouth disease outbreaks ... . ^ j { ?)I0 m 'll '0 I ' Me 

Gram, purchase by GoTernment ’ ' 

Home-grown timber eommittee ; o 

Home production of food, nircnlar ktte.; as to need tor increase '.llsui. 11,% 

Horses, see Live Stock— ***^' 

Horticulture Branch, report for 1914-15 (rii 

Indian Wheat Committee , , i > 

International Institntc o! Agriculture rilonogrrphs on Agrionllnnd ' 
Co-operation : Vol. 11., sale by the Beard ' -170 

Ihird year-book of agricultural statistics, sale bv the Board !" Sl5 

Jourml supplement : Report on the poultry iudusbry in Wale,. ... m 

Kew Gardens, charges for admission ., ]nift 

Labour, measures suggested ,cnd adopted to deal'nitli sh.')'*i:o, ,stc 
L<ihoMr and 1 1 ar and A griculture. 

Land settlement tor discharged soldiers and sailors, coimnittce to 

I Hit, SO, lid, bliss 

Licanots m 191o ... ... |.y., 

,, issue of third bound volume ,, ’ |P'>j 

t '’«, T“‘r- V , ’''si,4ll,S,"tV;IS, KGO 

Live Stock, see Lire. Stock. 

Haintenaiico of Live Stock Art, 1 91 5 453 

, , » Ordc)’, it)!,-; .791,1018 

iUUtary Service Act, 1010, noLice to farmers 1181 

Hilk records cerUficatc, value... ... ... ... ,,, [‘>92 

National Insurance Act, 1911, regulations ... ... 700 

Rira.sitic niaijge amongst cast army horses, circular Liter. . . ... 700 

Poultry keeping, local restrictions \indcr Public Health Act. lS7.'j ... 1021 

Poultry, scheme for distributing sittings of cgg.s of pure brceils ... 812 

Rabies in an imported dog ... ' ... ... ... 177 

(Sale of Pood and Drugs Acts, circular letter as to hardship in sale of 

... 908 

Solbornc, Lord, appc.al to Rnners in England and Wales ... ... 670 

Slaughter of animals... ... ... 1 82, 370, 468, 160, 702 

Smalilioldin.gs, annual report, 19U ... ... ... ... 73 

Special Enquiries Branch, report for first 12 months of war ... 833 

Siilpliato of ainmonia. need fm’ increased purcjiase by farmers 1180, 1267, 1300 
,, ,, Paifainentary Sc'orct.wy*s letter to ‘'Times” 

as to exportations ... ... ... * ... ... ... 1016 

Swine fever, Board’s scheme for treatment by serum mjection .791, G9I, 702 
„ final report of committee ... ... ... ... 090 

slaughter of pigs ... ... ... ... ... "02 

Titlie, etc., Acts, report of proceedings under, 19U ... ... 281 

,, maps, alteration ill facilities for examinabiim ... ... 1019 

Transport of goods by rail ... ... ... >•- 

Walker, Colonel Had, purchase of stud by the Govoimureut ... Oil 

Whir agricultural committees ... ... 702,861,907,1013,1017,1186 

War notices, etc., see War and .Igriiudb/rc. 

Wavfc disease of potatoes, suitable varieties for infeeted areas ... S13 

Board of Trade : 

Agricultural labourers and enlistment ... ... ••• 

Labour Exchanges and the war ... ••• 

Wages of agricultural labourers, increase ill ... ••• 

Women, notices as to war work ... 

Bog laud, reclamation by manuring and crop growing [Irdaml] ... 897 

Book-keeping, methods of farm valuation ... 

Bordeaux Mixture, sec Spraying. 

Botanic gardens, Kew, charges for admission 

Bracken, use as utter 130 

Bran, use for feeding purposes ... •• *■> 

Brazil: Apiculture and live stock in ... ••• ■” 

Bread making from buckwheat ... ■■■ .g, 

,, ,, rice flour (Jj'rt lie:) 
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Breeding (see also Live Stocl) : Paqe 

Black ciir rants and pears, exjxTiments in crossing ... ... 252 

Foundling variety of hop ... ... ... ... ... 13(> 

Hereditary tM'insliip hi fihcq) (//..S.) ... ... ... ... 1178 

Pollination of fruit trees ... ... ... ... .... 418- 

Shoe j) crosidng experi me m t { //ci rpe r /Me ... ... ... 1 63 

Brewers’ gi'ains, use for feeding purposes ... ... ... IKK), 301, 1301 

British Assoeiatiou (see also speeilic subjeeU pa])ers read) : 

Presidential address on food supplies in time of war ... ... .504 

Sy.strms of farming and the nccil for more tillage ... ... 520 

British Columbia, see Camdei. 

Bj'itish Flux and Hemp Grow ers’ Society, Limikd ; Linseed as a farm ero]j 1060 
Brooks, F. T. : Experiments on American irous(dicn'v mildew in Cambridge- 

shire ^ * 227 

Brown, E. ; Combination in poultry-keeping ... ... ... 326 

La3dng coin]X*tition at Burnley ... ... ... 658 

Report on the poulttw industry in Wales, Journal siippleinetit ... 694 

‘‘ Brown Oak,” <a disease of oak ti'cc.s ... ... ... ... 902 

Buckwheat, growth, conipositkm and nsf'.s ... ... ... ...28,1128 

Burgundy mixture, sec Spraying. 

Burnley egg-laying competition ... ... ... ... 6o8- 

Butter, acc Dairying. 


Cabbages, manuring ... ... ... ... ... ... 1272 

,, time of sowing {C/n7//i.«/ord) ... ... ... ... 266 

Calcium carbide residiiy for liming ... ... ... ... ...099,1289 

Calcium cyar amide, .see .l/uMures. 

Calico poultry-houses ... ... ... ... ... 909,1140 

Cambridge LVnversity : Dlonthlv iU'te.s on ftu'ding stuffs 52, 148, 248, 322, 456, 

574, 6S0, 792, 8ST, l(K)], 1 140, 1276 

Use of straw for fodder ... ... ... 663 

Campbell, Colin, speech at food supply meeting ... ... ... 503 

Canada : Agricultiual budget for 1915-10 ... ... ... ... 377 

,, credit in Bi'itish Cuinmbia ... ... ... 274 

Deputation to the Board as to imuorlaticn of Canadian cattle ... 590' 

Medicinal plants, cultivation ... ... ... ... ... 913 

Weed control acts and methods ... ... .■■ 184 

Carriage by rail of agriculinra) preKlucc ... ... 177, 781, 811, 1260 

Castor oil seed.s, poisoning of stock by (G:ru;u/!y) ... ••• 359 


Cattle, see Live Stoclc. 

Cereals, see Corjiniid spceiOc crops. 

Chalk, see Lime. 

C'hcese, see Dairying. 

Chickens, see Poultry. 

Cider, see Friiii—Appk''<. 

Clover : Clustered clover .seed as an adiiltcraht of white clover sec'l ... 253 

Crimson clover, growth ... ... ... ••• 30 

Lev.s, improvement 1)V increased sow iiig of Lli)'.-.-:'!- ... ... 1110 

ilanuriug (E, Suffolk, _ 16^ 

Mixturra of closer and grass .seed ... ... ... ...356,997 

Quality of seed of red, white and uLike ( lover, 1912-1014 ... 1044 

WBite clover seed, adulteration ... ... ... - • • 253, 997 

Wild wliite clover ... ... ... ... ... ■ - . 1 063 

Cocksfoot, report on quality of .seed, 1912-1914 ... ... 1650 

Coco-nut cake, u.se as a feeding stuff ... ... ... ...304,740 

CoUiiige, W. E. : A prelimimtry reporl npon the economic .stat’.H of the 

British species of woodpeckers and their lelnlion to furestry ... 7S9 

Collins, S. IL : The feeding of linse('d to calves ... ... _ 120 

Commercial Control Branch of the Board, i'('|n)ris fuv 191 1, and 1915 374. 1259 


Commission.s and Committees : 

.Agricultural consultative commit tee 
Development Commission, Developao nt Putid. 
Fertilisers, committee to eont]-ol supplies 
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